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INTRODUCTION

This document presents a revised framework fockhssification of natural communities in North
Carolina. Natural communities are central to theknad the Natural Heritage Program. Tracking
occurrences of good examples of them comprisegar partion of the program’s inventory and
database work. Natural communities are importantpoments of biodiversity. They also represent a
crucial means of conserving species diversityhag bffer a means of capturing many of the poorly-
known and un-tracked species that occur in thera.cl&ssification of natural communities has also
proved useful for a variety of other purposes,udaig guiding research, organizing ecological
information, characterizing sites, and definingikatldor particular species.

At this stage, the®™Approximation is published in brief form, as adrii The guide is a relatively brief
document, intended to make tH& Approximation concepts and units available to siserquickly as
possible. Partially completed drafts have beenrgulation for a number of years. This has provitiesl
opportunity to test and to receive feedback omtlagrity of the units, and that feedback has been
incorporated into this final, complete version. Wlihe publication of the guides represents theiaff
publication of the # Approximation by the Natural Heritage Programpmager document, with more
thorough descriptions and additional informationi| f@llow.

DEFINITION OF NATURAL COMMUNITIES
A natural community is defined as:

"a distinct and reoccurring assemblage of populataf plants, animals, bacteria, and fungi
naturally associated with each other and their jghygnvironment.”

This definition remains the same as in previousieas of the North Carolina classification. It ingsl
an attempt to account for a wide variety of ecatacomponents, so that the units will represent
differences in local-scale ecosystem function danecture, as well as differences in species
composition. It implies that we seek to define sittiitat are the result of the processes of natuae, t
differ in ways that are enduring and significarthea than trivial, and that would be found agaimiher
places with similar environments.

Natural community classification considers a widege of ecological characteristics, including
vegetation composition and physiognomy, assemblafyasimals or other organisms, topography,
substrate, hydrology, soil characteristics, otlmetuging site characteristics, and prevailing ndtura
disturbance regimes. It thus differs conceptualiyrf classifications that are based solely on veigeia
such as the National Vegetation Classificatiorprirctice, however, this large number of factors is
tightly correlated, and the natural community unsgsially correspond well to units defined by the
vegetation that exists in the most natural, lelisted examples that can be found.

NEED FOR A NEW APPROXIMATION

The 3 Approximation was published in 1990. Much new infation, experience, and understanding
have accumulated since that time. Indeed, the sitidgtural communities in North Carolina has
expanded as never before. Natural Heritage Prograemtories have found hundreds of new, good
examples of natural communities. Numerous gradstaies and published scientific papers offer new
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insights. The Carolina Vegetation Survey has bgstematically amassing the largest set of vegetatio
plot data ever collected in the state. The NatidMegetation Classification has developed, and sffer
different perspectives on the crucial vegetatiomgonent of natural communities in North Carolind an
in other states. We now know of the importanceisiirctions that were not recognized in 1990, we
know of kinds of communities that we didn’t knowigied then, and we have better understanding of
the nature of most of our communities.

Much remains to be learned about all of our natcwahmunities and how they are related to each other
This edition of the classification, as previous®rie called an approximation. This is meant toineim

that user that, while it is the best synthesisraidedge that can be offered at this time, andozan
useful, our understanding will continue to evolve.

STRUCTURE OF THE 4™ APPROXIMATION CLASSIFICATION

The 4" Approximation is structured in the same way aspitexious editions. The focal level is the type
and subtype, which represent the scale at whicdthieesity conservation should be addressed. The
Natural Heritage Program tracks natural communitguorences for subtypes if they are defined, and fo
types where there are no subtypes. A finer, lesadblevel of division, called variants, is usechome
units that are not well enough marked or well efougderstood to be subtypes. Variants allow
standardized recognition of such entities or grogpiof occurrences, and offer a chance to “test out
ideas that may become subtypes in a later approximsome variants are noted in the guides, but a
complete naming of the variants awaits the moreotgh 4" Approximation document.

The community types are placed in biological thermég 32 themes were defined in 1993 to provide a
meaningful coarser ecological classification forgmses where that was needed. First publishecein th
1993 Natural Heritage Program Protection Plan, tieaye seen widespread use, including in the state
parks system plans and the Wildlife Action Plan.aBmhanges have been made in them here to fit the
4™ Approximation. This higher organization is a cherfigm the informal ecological groups that were
used in earlier approximations and in earlier graftthe &' Approximation. Using the ecological
themes should increase the versatility of teAproximation, offering meaningful classification
entities at three levels over a great range inssosass. As with the previous grouping, the themes a
not a strict hierarchy. Some community types cagaeasily be placed in different theme.

While the 4' Approximation keeps most of the basic structurthas3®, there is a difference in balance.
The 3% Approximation had very few community types tharevdivided into subtypes. In th&'4
Approximation, most community types have at least $ubtypes, and many have several. Most of the
new distinctions recognized in th® Approximation are at the subtype level, and méshe

community types are unchanged or little changenhfiioe 3* Approximation.

CLASSIFICATION APPROACH

The 4" Approximation uses the same classification apgrased in earlier editions. This approach is
integrative, considering all the ecological chagastics that are known, and attempting to groworth

in ways that they are naturally correlated. Theatgst emphasis is upon vegetation and upon readily
observable aspects of the physical environment as¢bpography, elevation, and wetness. This is
justified because plants are good indicators oftlest important environmental influences, and
integrate them over time. It is also necessaryabse plants are most easily observable, and we have
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much more information on them than on any othergament. However, vegetation is interpreted in
light of what it tells us about the environment draav that may be important for animals and other
organisms. Differences in vegetation that indichtert-term fluctuations or human alteration are
downplayed; those that indicate prevailing natdisiurbance regimes, soil fertility, or moisturgdés
are emphasized. Conversely, aspects of the enveonthat can be seen to affect the flora are
emphasized. Aspects of the environment considétely lto affect other biota without affecting
vegetation may be used, but only if confidencéhgirtimportance is high.

Both quantitative and qualitative data were used,@th quantitative analysis and qualitative
evaluation contributed to this classification. Munbre quantitative data exist now than were avbilab
when the % Approximation was done. The Carolina Vegetationv8y (CVS) data set was heavily used
as a reference. New graduate studies that foctiseopatterns of particular groups of communitiesfor
the communities in particular sites, were usedg@lwith the older studies that informed tH& 3
Approximation. Many of the National Vegetation Gdigation associations were based on similar
guantitative studies. These analyses can reve@rpathat are not obvious in any other way. Some
additional ad hoc analysis was done on subsets®edfVS database to answer specific classification
questions for the"™Approximation. At the same time, much need renthiveuse qualitative
approaches as well. All existing quantitative asa/have a more limited focus than the 4
Approximation, either geographically or in the rargf communities addressed. In addition, quanigati
data and analysis can be misleading if data araimatdant enough for some kinds of communities.
Work on the 4 Approximation therefore integrates the more eitensbservations in Natural Heritage
Program inventory reports, and the broader expegieh myself and others, to extend understandimgs t
a state-wide scale, to cover more fully the ranfgeadation, and to address the many communitias th
do not have adequate quantitative representation.

Potential 4' Approximation types and subtypes were evaluatedfitability by a set of criteria:

* The unit represents a difference in enduring natiraracter, and is not just a short-lived part of
a natural cycle. Communities that are parts of éwrigrm, naturally shifting mosaics are
recognized if they will persist for a number of g&ar if they will not likely return to the
original state, while predictable and short-livéifts are not recognized as different types. Thus,
beaver ponds are recognized in the classificatubiile the differences in vegetation stature that
follow fire in pocosins are considered part of maktemporal variation within the same type.

* The unit's distinctness is a result of natural emwvinent and natural processes, and is not merely
an artifact of a different history of human alteat All existing community occurrences have at
least some human alteration, and we seek to uashergt But we use the least altered existing
examples and our knowledge of how things are alterdoase classification on underlying
natural characteristics.

* The differences between the unit and related wndier for biodiversity conservation. They are
great enough that we would not consider the untex¢hangeable for conservation purposes,
and would seek to protect examples of both.

* The occurrences of the unit are at the appropsiadtial scale to be conservation planning
targets — ¥4 acre to hundreds or potentially thodsah acres, depending on the physical
structure and contrast with adjacent areas. Micasgstems such as the mosses on fallen logs in
forests or on individual boulders may have stroogti@ast but are too small to be practical
conservation targets. (Being conservation plantangets does not mean that we seek to
conserve them without their landscape context,thagtwe must think about them specifically to
make sure they are conserved.)
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e The unit is well enough understood that we wouttbremend conservation action on it. It is
well enough understood that others can be told teovecognize it and to distinguish it from
related units.

Two additional major considerations in developing 4" Approximation were to minimize disruption
to users of the'3Approximation, and to provide as much commonaliith the National Vegetation
Classification (NVC) as possible. Recognizing nafghe new units at the subtype level, while kegpin
most community types unchanged, means that most faswiliar with the 3 Approximation should
easily be able to transfer that knowledge. All N&€3ociations attributed to North Carolina were
considered for creation of equivalerft Approximation types or subtypes. However, no surts were
adopted without meeting the above tests. Thisdeslibstantial one-to-one correspondence with the
NVC but not complete agreement.

Units in the classification are named with the mitef providing convenient, memorable titles by @i
to refer to the units, while minimizing confusidwio single form of names, such as all environmental
names or all plant-based names, is used. Insteadhiracteristics that are easiest or most cotwise
name are used. Some descriptors used in namesmumerpreted in light of the common usage and
range of variation in factors within North Carolioawithin the range of similar community types.
Thus, "xeric" refers to the driest conditions inrttioCarolina, even though desert regions elsewdiere
drier. Similarly, “basic” is used as it is usedrmgst North Carolina ecologists, as a convenientivior
an intercorrelated set of characteristics thatides a higher soil pH (but not necessarily trukakhe),
higher content of “base” cations (compared to othand sites but not to alluvial soils), and prese
of a distinctive set of species that tend to oarusuch soils and not elsewhere. It should be
remembered, however, that names are merely “haraihelsare not definitions. The user needs to learn
the concepts of the units and not assume thattiecteristics in the name are either necessary or
sufficient to recognize the type. Thus, High ElématRed Oak Forests will not naturally lack red ®ak
but Dry Oak-Hickory Forests may occasionally hagehitkories and Chestnut Oak Forest may
occasionally be dominated by scarlet oak.

3 Approximation names were changed only where thex®a significant change in the concept of the
type or where new understandings or past confusiate a compelling case for a different name. Most
community type names remain the same, and for rohagges, the connection to the old name should
be apparent. A table of new names for which theAgrndroximation equivalent name is not obvious is
included at the end of this document.

4™ APPROXIMATION COMPONENTS AND TIMETABLE
The 4" Approximation guide is intended as a relativeligbdocument that will allow all users to begin
to make use of the units and concepts. It is amai®dgo the many recent plant manuals that havetkeys
species and some comments but lack full descriptibhe guide is only the first of a series of prdu
to be produced by the Natural Heritage PrograntHerd” Approximation. The sequence of these is
outlined below.

« 4™ Approximation guides

» Conversion of Natural Heritage Program element oetice database

» State element ranks (Sranks)

« 4™ Approximation descriptive book

» Criteria for rating occurrences of different comntyilypes (EO rank specs)
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« Beginning of work on the"5sApproximation.

A more thorough descriptive book for th® Approximation, comparable to the book for th& 3
Approximation, will be produced, but the guide Ihaen produced first in order to get the new
classification into use. The guide will be maintdras a briefer explanation of the classificattwamt
the descriptive book, one that may be preferreddme users. There will probably be an updated
version of the guide when the descriptive bookullished.

The primary information in the guide is a brief cept statement meant to highlight the essential
distinctive features of each type and subtype,adistinguishing features section that gives more
specific information on how to tell each type anftype from those most similar to it. There is also
synonymy given for the NVC associations and toNhé&ureServe ecological systems. Synonyms for a
few influential recent classification studies algagiven, along with indications of major changes
names from the%Approximation and from earlier drafts of th® Approximation guides. The NVC
associations are almost always equally or moréyfidieided than subtypes. If possible, a single
primary association has been chosen for the synpwtim the relationship to any others addressed in
comments. The ecological systems are generallysegaso each single ecological system will be
synonymized to multiple types and subtypes. Intagldia subtype, as with NVC associations, may
occur in more than one ecological system. A fewnezices are cited, but more thorough citation of
literature awaits the description book.

Nomenclature for plant species in the guide telows Weakley (2011). Where well-known plant
names have recently been changed, the older nameeraetimes given in parentheses to help the
reader. Name changes between Weakley and earbésiped floras are so numerous that doing this
systematically would unduly crowd the text and gelampletion. Thus, parenthetical names are few,
and they focus on the most recently changed nanesmathose most likely to be confusing. Note that
the nomenclature in the NVC association namesvalla different, older standard list. As these hee t
official names in the NVC, they have not been uepdab follow Weakley. There thus are some
differences in plant names between the synonymghancest of the text.
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Spruce-Fir Forests

FRASER FIR FOREST (HERB SUBTYPE) Gl
SynonymsAbies fraseri / Viburnum lantanoides / Dryopteris campyloptera - Oxalis montana /
Hylocomium splendens Forest (CEGL006049).

Ecological Systems: Central and Southern Appalac8@ruce-Fir Forest (CES202.028).

Concept: Type covers the highest mountain for@stshich Abies fraseri dominates. Subtype covers
those examples without a substantial evergreer hi@gtr, which generally have deciduous shrubs and
well-developed herb layers. Forests whilpees fraseri formerly dominated and has not regenerated
may be regarded as degraded examples of this fubtypmay be classified as successional
communities. Forests wheAdies fraseri canopies died and regenerated as very dense shatdegave

no shrub or herb layer are included in this suhtypfew natural forests dominated Bgrbus

americana along withAbies fraseri are also included here.

Distinguishing Features: The Fraser Fir Forest tggheoretically distinguished from Red Spruce—
Fraser Fir Forest and all other natural communliiebaving present or recent past natural dominance
by Abies fraseri, making up 67 percent or more of the canopy cd¥ecause of widespread destruction
of fir canopy by the balsam woolly adelgid, exanspéee now dominated by young fir trees or by
successional vegetation Riibus allegheniensis or other species. The presence of large numbeaitsauf
conifer stems combined with absence or scarcittloér mature trees is generally sufficient to
distinguish a damaged Fraser Fir Forest from difgdr elevation community types. Some Red Spruce—
Fraser Fir Forests became dominated\bigs fraseri after logging in the early part of the century
(Fraser fir more readily establishes in gaps tleahspruce). These are particularly difficult to
distinguish without historical data.

The Herb Subtype is distinguished from the Rhodddam Subtype by dominance of the lower strata by
herbs or deciduous shrubs, rather tRaododendron or other evergreen heaths.

Comments: A successional associatiRuus canadensis - (Rubus idaeus ssp. strigosus) / Athyrium
filix-femina - Solidago glomerata Shrubland (CEGL003893), has been defined to cexamples of fir
forests where canopy trees have died and not reafede

The dominance of fir without codominant spruce o highest peaks has been noted in ecological
literature for decades. Some spruce, and even,bggfenerally present to the highest elevationshe
change in communities does not indicate a limplofsiological tolerance of the high elevation brlyo
a shift in dominance. Given fir's greater abilityrespond to canopy gaps, it may be driven by agbron
exposure to severe disturbance. The distinctiorbbasa blurred by the widespread death of firs, and
may become lost as the climate becomes warmer. Yowe appears worth keeping for the present.

FRASER FIR FOREST (RHODODENDRON SUBTYPE) G1
SynonymsAbies fraseri / (Rhododendron catawbiense, Rhododendron carolinianum) Forest
(CEGL006308).

Ecological Systems: Central and Southern AppalacS@ruce-Fir Forest (CES202.028).
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Concept: Subtype covers those examples with casamminated byAbies fraseri and with a
substantial evergreen heath layer, usudtigdodendron catawbiense. These are generally associated
with more exposed topography, such as sharp rimjge t

Distinguishing Features: The Rhododendron Subtypukstinguished from the Herb Subtype by having
a well-developed shrub layer dominatedRiypdodendron or other evergreen heaths in places with
exposed topography. Exposed high mountain sitds latigge numbers of dead trees and dominance by
Rhododendron can be assumed to be degraded examples of thigosub

Comments: This subtype appears to be quite raceiroeg only as small patches within a matrix & th
Herb Subtype. It is not present in many ridge tmgations, and may be additionally tied to shallow
soils, particularly sharp topography, or edgesockroutcrops. It has usually not been distinguished
earlier reports, which makes it hard to tell howcmmay have once been present.

RED SPRUCE-FRASER FIR FOREST (HERB SUBTYPE) G2
SynonymsPicea rubens - (Abies fraseri) / Vaccinium erythrocarpum/ Oxalis montana - Dryopteris
campyloptera / Hylocomium splendens Forest (CEGL007131).

Ecological Systems: Central and Southern Appalac8iruce-Fir Forest (CES202.028).

Concept: Type covers high mountain forests in wiilidea rubens (or occasionallysorbus americana),
with or withoutAbies fraseri or hardwoods, are naturally dominant. Subtype Kthee most common
examples with canopies of primari®ycea rubens, with or withoutAbies fraseri, only minor amounts of
other trees, and lower strata consisting of deaidwghrubs, herbs, and mosses.

Distinguishing Features: The Red Spruce—Frasdfdfiest type is distinguished from all other
communities by a canopy dominated or codominateibsa rubens or Sorbus americana occurring on
high mountains. The Spruce Subtype of Swamp Fdest-Complex is distinguished by valley bottom
location and saturated soils. The Fraser Fir Faypst has more the 67 percent canopy covébods
fraseri, either presently or before balsam woolly adetgmttality.

The Herb Subtype is distinguished from the Rhodddsm Subtype and Low Rhododendron Subtype by
dominance of the lower strata by herbs or decidsbugbs, rather thaRhododendron spp. It is
distinguished from the Birch Transition Subtypehaywing less than 33 perceaBdtula alleghaniensis

cover in the canopy, counting gaps recently ocalpienow-dead\bies fraseri. The Herb Subtype is
distinguished from the Boulderfield Subtype, whatko has a deciduous shrub, herb, and moss
undergrowth, by having boulder cover less than@&@gnt, having a richer herb layer, and hawrriges
spp.,Polypodium appalachianum, and other boulderfield species present in no rttae small

numbers.

Comments: The communities of this subtype are tbstmwidely regarded as typical spruce-fir forests
and have received the most study. It appears tbéomost abundant subtype. This subtype occurs
primarily in North Carolina and Tennessee, but edseinto Virginia. Communities that are regarded as
the same association occur in West Virginia onhilgbest peaks.
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RED SPRUCE-FRASER FIR FOREST (RHODODENDRON SUBTYPE) G1
SynonymsPicea rubens - (Abies fraseri) / (Rhododendron catawbiense, Rhododendron maximum)
Forest (CEGL007130).

Ecological Systems: Central and Southern Appalac8@ruce-Fir Forest (CES202.028).

Concept: Subtype covers those examples with aaufitevergreen heath layer, generally associated
with more exposed topography.

Distinguishing Features: The Rhododendron Subtyplstinguished from the Low Rhododendron
Subtype by occurrence at higher elevations, indogahically exposed sites, and having the evergreen
shrub layer dominated d3hododendron catawbiense or Rhododendron carolinianum rather than
Rhododendron maximum. It is distinguished from the Herb Subtype and Betfield Subtype by having
a well-developed shrub layer dominatedRbhypdodendron. It is distinguished from the Birch Transition
Subtypes by having less than 33percent cover sttlree species in the canopy.

Comments: As with the Rhododendron Subtype of Friasd-orest, the subtype appears to be very rare
and is often absent even on exposed ridge topse $terature suggests it is part of a regularly
occurring community pattern, but this may not be d¢hse.

RED SPRUCE-FRASER FIR FOREST (BOULDERFIELD SUBTYPE) G1
SynonymsPicea rubens/ Ribes glandulosum Forest (CEGL007128).
Ecological Systems: Central and Southern AppalacS@ruce-Fir Forest (CES202.028).

Concept: Subtype coveBscea-dominated boulderfields. Well-developed bouldédsehave near 100
percent ground cover of large rocks, with soil préonly locally. Plants capable of rooting in moss
mats or shallow soil make up most of the commuritys subtype is transitional to the Boulderfield
Forest type of lower elevations, but is more sintitaother spruce-fir forests than lower elevation
boulderfields are to Northern Hardwood Forests.

Distinguishing Features: The Boulderfield Subtypédistinguished from all other subtypes by having
large rocks covering most of the ground (more ®@upercent) and lower strata composed largely of
boulderfield plant species suchRibes glandulosum, Polypodium appalachianum, and mosses. While
many spruce-fir forests of all subtypes are roakg have shallow soll, this subtype is reservedHer
rare extreme setting of well-developed bouldergeld

Comments: This may be the rarest of Spruce—Fistaebtypes. Well-developed examples are known
only from Grandfather Mountain.

RED SPRUCE-FRASER FIR FOREST (BIRCH TRANSITION HERB SUBTYPE) G2
SynonymsPicea rubens - (Betula alleghaniensis, Aesculus flava) / Viburnum lantanoides/ Oxalis
montana - Solidago glomerata Forest (CEGL006256).

Ecological Systems: Central and Southern Appalac8@ruce-Fir Forest (CES202.028).

Concept: Subtype covers forests in the broad tianszone on open slopes, where Red Spruce—Fraser
Fir Forest grades to Northern Hardwood Forest withirly even mix oBetula alleghaniensis and
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Picea rubens, and where a dense ericaceous shrub layer istali$es is the lower elevation equivalent
of the Herb Subtype.

Distinguishing Features: The Birch Transition H8udibtype is distinguished from most other subtypes
by canopy composition, which naturally includes entiran 33percent cover Bétula alleghaniensis

and more than 33 percent covelPodea rubens in a well-developed, undisturbed canopy. It is
distinguished from the Birch Transition Shrub Sylatyy having lower strata of deciduous shrubs and
herbs, instead of evergreen shrubs. It is distsigad from the Boulderfield Subtype by having |ésst
90 percent boulder cover and having only small anteoaf characteristic boulderfield species.

RED SPRUCE-FRASER FIR FOREST (BIRCH TRANSITION SHRUB SUBTYPE) G1?
SynonymsPicea rubens - (Betula alleghaniensis, Aesculus flava) / Rhododendron (maximum,
catawbiense) Forest (CEGL004983).

Ecological Systems: Central and Southern Appalac8jruce-Fir Forest (CES202.028).

Concept: Subtype covers forests in the broad tiansione on open slopes, where Red Spruce—Fraser
Fir Forest grades to Northern Hardwood Forest witairly even mix oBetula alleghaniensis and

Picea rubens, and where a dense ericaceous shrub layer ismrddee shrub layer is usually
Rhododendron catawbiense or Rhododendron maximum, but in the Smokied,eucothoe fontanesiana

may dominate.

Distinguishing Features: The Birch Transition Sh8ubtype is distinguished from most other subtypes
by canopy composition, which includes more thap&®ent cover dBetula alleghaniensis and more
than 33 percent cover Bicea rubensin a well-developed canopy. It is distinguisheahirthe Birch
Transition Herb Subtype by having a dense evergshaunb layer rather than deciduous shrubs and
herbs.

Comments: The association corresponding to this/palwas created for vegetation in the Great Smoky
Mountains. It is unclear if it occurs in any otlparts of North Carolina. It may only questionabéy b
distinct from the Low Rhododendron Subtype.

RED SPRUCE-FRASER FIR FOREST (LOW RHODODENDRON SUBTYPE) G2?
SynonymsPicea rubens - (Tsuga canadensis) / Rhododendron maximum Forest (CEGL006152).
Ecological Systems: Central and Southern Appalac8@ruce-Fir Forest (CES202.028).

Concept: Subtype covers spruce-dominated or -caukted forests of lower elevation, topographically
sheltered siteszhododendron maximum generally dominates the undergrowth.

Distinguishing Features: The Low Rhododendron Subtyg distinguished from all other subtypes by
having a well-developed shrub layer dominatedRbgdodendron maximum, occurring in a lower
elevation, sheltered settingsuga canadensis occasionally is codominant in the canoRiiododendron
maximum may sometimes be present on higher, more expopedtaphy in the Rhododendron
Subtype, but will usually be mixed withododendron catawbiense.
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Comments: Early versions of th& dpproximation recognized a Hemlock Subtype at taslevations.
This has been lumped into this subtype. The NV©@a&aston corresponding to iicea rubens - Tsuga
canadensis/ Rhododendron maximum Forest (CEGL006272), has also been lumped. Masheles of
this subtype occur as part of a mosaic of sprucés#ests in the highest mountain ranges. However,
unusual examples of this subtype occur withoutrogpeuce-fir forests in lower elevation sites aarkh
Laurel and Long Hope Valley.

This subtype occurs in West Virginia, as well asspimably in Tennessee and Virginia.

Grass and Heath Balds

GRASSY BALD (GRASS SUBTYPE) Gl
SynonymsDanthonia compressa - (Sbbaldiopsis tridentata) Herbaceous Vegetation (CEGL004242).
Ecological Systems: Southern Appalachian GrassSéundb Bald (CES202.294).

Concept: Type covers naturally, or apparently radtyirnon-forested high mountain complexes
dominated by grasses and sedges, sometime\miik viridis var. crispa forming a shrub layer above
them. Subtype covers examples dominated by gragzsesrily Danthonia compressa. Forbs such as
Shbbaldiopsis tridentata may be abundant or even locally dominant. Moss&y&alds now also

contain areas of invadirfgubus spp., shrubs, or trees. Heavily pastured baldsdmwinated by exotic
pasture species are classified as anthropogesigooessional types. Successional communities glearl
resulting from forest clearing and pasturing maylbminated bybanthonia compressa, but should not
included here.

Distinguishing Features: Grassy Balds are diststyed from other natural communities by the natural
dominance of dense herbaceous vegetation in hegiagbn upland sites with deep soils. High Elevatio
Rocky Summit communities may contain small patafdserbaceous vegetation with some of the same
species, but contain substantial bare rock. Higtv&lon Mafic Glades and Low Elevation Acidic or
Basic Glades contain more grass but are cleardya@lto shallow soil. Many Grassy Bald communities
have been invaded WRubus spp. or shrubs and are no longer herb-dominateely ay be regarded as
successional types or as degraded Grassy Baldas Aigh shrub dominance are treated as Grassy
Balds unless the shrubs have become dense enoegimioate the herbaceous layer.

The Grass Subtype is distinguished from the Sedé¢ySe by dominance by grasses, usually
Danthonia compressa, rather tharCarex spp.

Comments: The previous distinction between a Nontigrass SubtypdéXanthonia compressa -
Sbbaldiopsistridentata Herbaceous Vegetation (CEGL004258)) and Southeas<sSubtype has been
dropped.

GRASSY BALD (SEDGE SUBTYPE) Gl
SynonymsCarex pensylvanica Herbaceous Vegetation (CEGL004094).
Ecological Systems: Southern Appalachian GrassSéundb Bald (CES202.294).

Concept: Subtype covers portions of larger Grasdg®that are dominated by sedges. Sedge-
dominated areas resulting from recent forest adgashould not be included.
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Distinguishing Features: The Sedge Subtype isgjsished from the Grass Subtype by the dominance
of Carex spp.

Comments: This subtype may be only marginally dcdtiThe widespread alteration of Grassy Bald
communities by grazing, woody plant invasion, aaténd management make the distinguishing of
appropriate herbaceous dominance problematic.

GRASSY BALD (ALDER SUBTYPE) Gl
SynonymsAlnus viridis ssp. crispa / Carex pensylvanica Shrubland (CEGL003891).
Ecological Systems: Southern Appalachian GrassStindb Bald (CES202.294).

Concept: Subtype covers examples dominatedllbys viridis var. crispa, often withDanthonia
compressa and other herbaceous species beneath at low terateddensity. This subtype is confined to
the Roan Mountain highlands.

Distinguishing Features: The Alder Subtype is ditished from all other communities in North
Carolina by the dominance Afnus viridis var. crispa.

Comments: This community was treated under Health iBahe 3 approximation. However, it occurs

in close association with Grassy Bald, and contaiasy Grassy Bald herbs beneath the shrub canopy,
which is often fairly open. All Heath Bald subtygesve dense shrub canopies with almost no
herbaceous presence.

The dynamics of this subtype in relation to thesotbubtypes at Roan Mountain are somewhat unclear.
Alder is believed to have spread into formerly o@rass Subtype and possibly Sedge Subtype, but this
is not entirely clear. At the same time, the Al8ebtype has also been invadedRujpus and by the

same woody species that are encroaching on the iibgy/pe, and is threatened by them.

HEATH BALD (CATAWBA RHODODENDRON SUBTYPE) G2
SynonymsRhododendron catawbiense Shrubland (CEGL003818).
Ecological Systems: Southern Appalachian GrassSéindb Bald (CES202.294).

Concept: Type covers naturally, or apparently ralyrnon-forested high mountain communities
dominated by shrubs in the Ericaceae. Subtype s@samples dominated Bhododendron
catawbiense, with or without abundariKalmia latifolia or Vaccinium spp., generally on high elevation
narrow ridgetops, broad high elevation domes, amialler patches bordering rock outcrops.

Distinguishing Features: Heath Balds are distingeasfrom all other community types by the
dominance of dense shrubs (other tAlmus viridis var. crispa), with natural absence or near absence of
tree cover, in topographically exposed, high elevatconvex slope sites. Shrub-dominated
communities created by the burning of spruce-fie$ts should be treated as successional vegetation
rather than as Heath Balds. They generally aredesse, have more irregular physiognomy that
includes herb patches and young trees, and harger lcomponent of deciduous shrubs. Other natural
shrub communities are either wetlands in valleydios or seeps, or are in streamside settings. Rock
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outcrop communities often have patches of shrulbseofame species as Heath Balds, and the
distinction can be difficult. Classification as He®ald should be reserved for shrub communitigs no
associated with substantial rock outcrops, or tepkionally large patches associated with rock ropts
(comparable to the open rock in extent).

The Catawba Rhododendron Subtype is distinguistoed &ll other subtypes by the dominance of
Rhododendron catawbiense with few other shrub species, particularly withthudse species that
distinguish the other subtypes. This subtype magdndined to north of the Asheville Basin, where
Pierisfloribunda is absent.

HEATH BALD (CAROLINA RHODODENDRON SUBTYPE) G2
SynonymsRhododendron carolinianum Shrubland (CEGL003816).
Ecological Systems: Southern Appalachian GrassStindb Bald (CES202.294).

Concept: Subtype covers examples strongly dominagéthododendron carolinianum, occurring on
guartzite or potentially on other rocks but notstete.

Distinguishing Features: The Carolina Rhododen@wobtype is distinguished from most other subtypes
by the strong dominance Bhododendron carolinianum. It occurs at somewhat lower elevation,
associated with pine communities rather than spfiuceg northern hardwood forests. The Slate Subtyp
of the Great Smoky Mountains hBsododendron carolinianum dominating in combination with other
species, usually in more open stands.

Comments: The concept of this subtype has beenwead by the creation of the Slate Subtype.
Rhododendron carolinianum has a very patchy distribution, and is not evaas@nt in most Heath Balds.
Communities where it dominates are rare. This qaébtgay exist only at Linville Gorge, but may be
found in a few other places.

HEATH BALD (SOUTHERN MIXED SUBTYPE) G1
SynonymsRhododendron catawbiense - Pieris floribunda Shrubland (CEGL004516).
Ecological Systems: Southern Appalachian GrassSéindb Bald (CES202.294).

Concept: Subtype covers high elevation exampletagungPieris floribunda as well as other shrubs,
usually codominant witfRhododendron catawbiense. This subtype is confined to south of the Ashevill
Basin.

Distinguishing Features: The Southern Mixed Subtgpmistinguished from all other subtypes by the
substantial presence Bferis floribunda, though it may not dominate. Other Heath Baldsigit
elevations south of Asheville and codominated Ihnepevergreen shrub species (other tkaimia
latifolia) may also be classified here.

Comments: This subtype, originally intended to emaveral southern variations, has been narrowed by
the creation of the Slate Subtype. This subtyperntedly does not occur in the Great Smoky Mountains
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HEATH BALD (SLATE SUBTYPE) Gl
SynonymsRhododendron carolinianum - Rhododendron catawbiense - Leiophyllum buxifolium
Shrubland (CEGL007876).

Ecological Systems: Southern Appalachian GrassSéindb Bald (CES202.294).

Concept: Subtype covers examples occurring on sldtee Great Smoky Mountains. The vegetation is
somewhat more mixed and more open than most otieyses.

Distinguishing Features: The Slate Subtype ismlystished by its occurrence on slate substrate ynd b
vegetation.

Comments: This association was created by NatuveSercover examples in the Great Smoky
Mountains. It may be narrowly defined. It is somewvanclear how distinct it is from the Carolina
Rhododendron Subtype. Both quartzite and the saléidte of the Great Smoky Mountains form
extremely acidic soils. The slate is also pronetalslides and is less stable. Both characteristeng
make for distinctive vegetation.

HEATH BALD (SAND MYRTLE SUBTYPE) Gl
Synonyms1 eiophyllum buxifolium Dwarf-shrubland (CEGL003951).
Ecological Systems: Southern Appalachian GrassSéundb Bald (CES202.294).

Concept: Subtype covers examples dominatelddbgnia buxifolia (= Leiophyllum buxifolium).

Distinguishing Features: The Sand Myrtle Subtypaisinguished by the strong dominancé&afmia
buxifolia over the whole community. It is distinguished fromek outcrop communities, which may
contain moderatesized patcheKafmia buxifolia by covering a larger area and having the areheof t
community dominated by shrub cover rather than modkerbs.

HEATH BALD (LOW ELEVATION SUBTYPE) G2G3
SynonymsKalmia latifolia - Rhododendron catawbiense - (Gaylussacia baccata, Pieris floribunda,
Vaccinium corymbosum) Shrubland (CEGL003814).

Ecological Systems: Southern Appalachian GrassSéimdb Bald (CES202.294).

Concept: Subtype covers lower elevation examplesichted byKalmia latifolia.

Distinguishing Features: The Low Elevation Subtigpdistinguished from the Catawba Rhododendron
Subtype by having a larger amounta@mia latifolia, making up more than 50 percent of cover, along
with the presence of associated lower elevatiogispesuch aBRhododendron maximum, Quercus

rubra, Quercus prinus, rather than high elevation species sucRiasa rubens, Abies fraseri, and

Sorbus americana. It lacks significant amounts @eris floribunda or Kalmia buxifolia (= Leiophyllum
buxifolium).

Comments: These communities may be relatively dhatl communities related to fire, and it is
uncertain how closely related they are to otherth&ald subtyped?hotinia melanocarpa -
Gaylussacia baccata / Carex pensylvanica Shrubland (CEGL008508) is a G17? association define
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Virginia and stated to potentially occur in NorthrGlina. It is described as a mosaic of shrub,d)erb
and bare rock, so it would not be considered alHBatd.Menziesia pilosa - Vaccinium

(erythrocar pum, simulatum, corymbosum) - Sorbus americana Shrubland [Provisional] (CEGL004819)
has been defined for Mount Rogers. Communitiesitikeay occur in North Carolina, and may
represent a distinctive subtype most closely rdl&dethis subtype.

Northern Hardwood Forests

NORTHERN HARDWOOD FOREST (TYPIC SUBTYPE) G3G4
SynonymsBetula alleghaniensis - Fagus grandifolia - Aesculus flava / Viburnum lantanoides / Eurybia
chlorolepis - Dryopterisintermedia Forest (CEGL007285).

Ecological Systems: Southern Appalachian Northeardiwood Forest (CES202.029).

Concept: Type covers forests of exposed to shel@tes at mid to high elevations, dominated by
mesophytic hardwoods. Subtype covers the commomebes that have a mixed canopy of moderate
diversity but lack a rich cove-like herb layer awaine of the other trees of richer soils.

Distinguishing Features: The Northern Hardwood Bocemmunity type is distinguished from High
Elevation Birch Boulderfield Forest by having lesan 90 percent boulder cover and having mostef th
plants of lower strata rooted in soil rather tharrack. It is distinguished from most other typgs b
having a canopy dominated by combinationBeifila alleghaniensis, Fagus grandifolia, Aesculus

flava, andAcer saccharum. The distinction from Rich Cove Forest and AciGiove Forest can be
difficult because these types share many special strata and the gradation is particularly gedu
Northern Hardwood Forests (especially the Typict@us) lack low elevation species characteristic of
Rich Cove Forests, such lasiodendron tulipifera, Magnolia fraseri, Magnolia acuminata, Ostrya
virginiana, andCornus florida. Northern Hardwood Forest species that are uncamonabsent in Rich
Cove Forests are fewer, but inclidéurnum lantanoides, Rhododendron catawbiense, andPicea

rubens. The transition between the two types is generalbyind 4000 feet in North Carolina, but may
shift substantially with slope aspect and latitude.

The Typic Subtype is distinguished from the Beeelp Subtype by having a canopy not strongly
dominated byrFagus grandifolia. It is distinguished from the Rich Subtype by Imaviower plant
diversity, especially in the herb layer but oftésoan the canopy, and lacking the rich-site specie
Trees characteristic of the Rich Subtype but seldothe Typic Subtype includéraxinus americana,
Tilia americana var. heterophylla, andPrunus serotina.

Comments: The boundary between Rich Cove ForesNanithern Hardwood Forest is particularly
gradual, and is one of the most difficult of comno@mmunity boundaries to define. This has led some
authors, including Whittaker (1956), to declinaug® the traditional term Northern Hardwood Forest,
calling them Upper Cove Forest instead. However céintral concept of Northern Hardwood Forest, on
open, often convex slopes at high elevation, witedauced and distinctly high elevation flora, istgu
distinct from the typical Rich Cove Forest.

NORTHERN HARDWOOD FOREST (RICH SUBTYPE) G3
Synonyms:Aesculus flava - Betula alleghaniensis - Acer saccharum/ Acer spicatum/ Caulophyllum
thalictroides - Actaea podocarpa Forest (CEGL004973).
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Ecological Systems: Southern Appalachian Northeardiwood Forest (CES202.029).

Concept: Subtype covers examples with rich, cawefierb layers, generally occurring on mafic
substrate or in sheltered high elevation coves.

Distinguishing Features: The Rich Subtype is digtished from the other subtypes by having a dense,
diverse herb layer sharing many species with Riohed~orests, and often also by having several
additional canopy species shared with them. ThedadeFraxinus americana, Tilia americana var.
heterophylla, andPrunus serotina.

Comments: The boundary between Rich Cove ForesNanthern Hardwood Forest is one of the most
difficult of common community boundaries to defiféis is particularly true of the Rich Subtype,
which shares more species, and which may extenchigh elevation concave slopes at the heads of
coves. More work is needed to clarify the bestdatbirs for this boundary. There is a somewhat
repeatable forest ¢iraxinus americana, Prunus serotina, andAcer saccharum that occurs in some high
elevation coves, which may be distinctive enougretmgnize as a subtype or variant, but this needs
more study.

NORTHERN HARDWOOD FOREST (BEECH GAP SUBTYPE) Gl
Synonyms#Fagus grandifolia / Carex pensylvanica - Ageratina altissima var. roanensis Forest
(CEGL006130).

Ecological Systems: Southern Appalachian Northeardiwood Forest (CES202.029).

Concept: Subtype covers examples with canopieaglyalominated byagus grandifolia, typically
occurring at very high elevation, usually as sraedlas around ridge top gaps at very high elevations
but sometimes on open peaks.

Distinguishing Features: The Beech Gap subtypéstsiguished from other Northern Hardwood
Forests by having a canopy strongly dominate&dyus grandifolia, with Aesculus flava being the only
other common species. The trees are generallyestubtit not necessarily so. The herb layer may be
either a lawn oCarex pensylvanica or dominated by forbs.

Comments: A separate forb-dominated Beech Gap cantynuas recognized in earlier versions of the
4™ approximation guide, as well as in the NVC. Thigidction has been dropped, as most examples
appear to be mixes of sedges and forbs. The foassciationFagus grandifolia/ Ageratina altissima
var. roanensis Forest (CEGL006246), has been lumped into this one

HIGH ELEVATION BIRCH BOULDERFIELD FOREST G3 [should be G2]
Synonyms: Boulderfield Foreddetula alleghaniensis/ Ribes glandulosum/ Polypodium
appalachianum Forest (CEGL006124).

Ecological Systems: Southern Appalachian Northeardiwood Forest (CES202.029).

Concept: Type covers vegetated boulderfields dt bigvations (generally above 4000 feet), with
canopies strongly dominated Bgtula alleghaniensis, and some component of high elevation species.
Well-developed boulderfields have near 100 pergemind cover of large rocks, with soil present only
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locally. Plants capable of growing on rock, or mgtin moss mats or shallow soil, are the majoatyd
overall species richness is low.

Distinguishing Features: High Elevation Birch Baeifiield Forests are distinguished from the
Boulderfield Subtype of Rich Cove Forest by higblewvation and lower species richness. Most High
Elevation Birch Boulderfield Forests are strongtyrdnated byBetula alleghaniensis and some have no
other canopy trees. Rich Cove Forest boulderfiefdse a mix of species of Rich Cove Forests, though
Betula alleghaniensis is often abundant at lower elevations than itheovise commornTilia

americana var. heterophylla is usually particularly abundant, etaxinus americana, Liriodendron
tulipifera, and other species are usually also present. Higfation Birch Boulderfields are generally
above 4000 feet, though some Rich Cove Forestsaxtayd a bit higher in elevation. High Elevation
Birch Boulderfields lack low elevation species saskvristolochia macrophylla andRibes cynosbati,

and often have minor amounts of higher elevatie@tigs such aBicea rubens, Sorbus americana,
Sambucus racemosa (= Sambucus pubens), andViburnum lantanoides.

Mountain Cove Forests

RICH COVE FOREST (MONTANE INTERMEDIATE SUBTYPE) G4
SynonymsLiriodendron tulipifera - Fraxinus americana - (Tilia americana, Aesculus flava) / Actaea
racemosa - Laportea canadensis Forest (CEGL007710).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).

Concept: Type covers mesic forests of low to middésrations, containing a rich montane herbaceous
flora. They generally occur on concave land sudaedich may include north-facing and lower slopes
as well as cove bottoms. Subtype covers examplesdufle elevations, generally 2000 to 4500 feet,
lacking a significant component of high pH, riclediora.

Distinguishing Features: The Rich Cove Forest tgmhstinguished by dominance of some mixture of
mesophytic trees and a fairly rich to very richthkryer. Trees common in Rich Cove Forest and scarc
to absent in Acidic Cove Forest includesculus flava, Fraxinus americana, Tilia americana var.
heterophylla, andMagnolia acuminata. Less common trees absent in Acidic Cove Forestade
Juglans nigra, Carya ovata, andCladrastis kentukea (= Cladrastis lutea). Liriodendron tulipifera, Acer
rubrum, Tsuga canadensis, andBetula spp. are shared by Rich Cove Forest and AcidiceGmrest.
Herbs present in Rich Cove Forest and absent acesgaAcidic Cove Forest includictaea racemosa

(= Cimicifuga racemosa), Caulophyllum thalictroides, Prosartes lanuginosa, Aruncus dioicus,

Adiantum pedatum, Collinsonia canadensis, Osmorhiza claytonii, andLaportea canadensis. Acidic

Cove Forests generally have a better developed sayer dominated bighododendron maximum or
Leucothoe fontanesiana, which is often present but not abundant in Riclve&CForests. Most of the
small number of herbaceous species of Acidic Cawest (e.g.Polystichum acrostichoides, Medeola
virginiana, andViola canadensis) may also occur in Rich Cove Forest.

Rich Cove Forest is distinguished from Northernddayod Forest, with which it shares a similar
vegetation structure and many species, by contaioiver elevation species in addition to the common
species. Tree species found in Rich Cove Forestgdnerally absent in Northern Hardwood Forests
includeLiriodendron tulipifera, Magnolia acuminata, Juglans nigra, andUImus spp.Fraxinus

americana andTilia americana var. heterophylla are also absent from most Northern Hardwood
Forests. Rich Cove Forests are distinguished flmrMesic Mixed Hardwood Forests and Basic Mesic
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Forests of the Piedmont by having a large compowoiemontane flora; montane species may be present
in Basic Mesic Forests, but generally only a fewcsgs at a given site and at low dendfiggus

grandifolia is almost always a major component of the Piedrnontmunities, andilia americana var.
heterophylla, Aesculus flava, Magnolia acuminata, Betula alleghaniensis, andBetula lenta are

indicators of Rich Cove Forest.

The Montane Intermediate Subtype is distinguisienhfthe Montane Rich Subtype by the absence or
scarcity of the most calciphilic species, suclbgsazium pycnocarpon, Asplenium rhizophyllum,
Dryopteris goldiana, Aquilegia canadensis, andAcer nigrum. It is distinguished from the Foothills
Subtypes by higher elevation, generally above 3661 and by floristic differences that include the
lack of lower elevation species suchLaguidambar styraciflua. The Montane Intermediate Subtype
generally has denser and more diverse herb lalyarsthe Foothills Intermediate Subtype.

Comments: The Rich Cove Forests are one of the coogplex groups of communities to classify in the
Southern Blue Ridge, due to a combination of wicdrenmental range, high species richness, and high
biogeographic variability. This division into foaubtypes based on fertility and elevation, alonigpwi

two additional subtypes for specialized rocky sitggpears to work well, but needs further clartfma

of how to define the boundaries precisely. The lolauy with Northern Hardwood Forest is also
extremely gradual and difficult to define.

RICH COVE FOREST (MONTANE RICH SUBTYPE) G3G4
SynonymsAesculus flava - Acer saccharum - (Fraxinus americana, Tilia americana var. heterophylla)
/ Hydrophyllum canadense - Solidago flexicaulis Forest (CEGL007695).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).

Concept: Subtype covers examples of middle elenatigenerally 2000-4500 feet, containing flora
indicative of the most fertile, high pH conditions.

Distinguishing Features: The Montane Rich Subtgpgistinguished from the Montane Typic Subtype
by floristic differences that are believed to ctate with soil pH and fertility. These differenca®
primarily in the herb layer, and include the preseaf calciphilic species such Asplenium
rhizophyllum, Aquilegia canadensis, Dryopteris goldiana, Cystopteris protrusa, andDiplazium
pycnocarpon. Woody calciphilic species includ#hiladel phus hirsutus andAcer nigrum. Additional
species, such assarum canadense andHydrophyllum canadense tend to be more abundant in the
Montane Rich Subtype. The Montane Rich Subtypesisngiuished from the Foothills subtypes by
higher elevation, generally above 2000 feet, anddsyesponding floristic differences.

Comments: This subtype is intended to cover th@wnmmeon richest examples. The boundary between
this subtype and the Montane Intermediate Subtymassifying plot data has become confused and
needs further clarification. The corresponding N&&Sociation has sometimes been interpreted more
broadly in NatureServe projects. These projectsrofed geographic scope included few of the most
fertile sites.
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RICH COVE FOREST (FOOTHILLS INTERMEDIATE SUBTYPE) G47?
SynonymsLiriodendron tulipifera - Tilia americana var. heterophylla - (Aesculus flava) / Actaea
racemosa Forest (CEGL007291).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).

Concept: Subtype covers examples at low elevatgerserally below 2000 feet, lacking a significant
component of high pH, rich-site flora. The herbacelayer of this subtype is fairly diverse, muchreno
diverse than that of Acidic Cove Forest, but i€ofhot as dense as it is in the other subtypes.

Distinguishing Features: The Foothills Intermedi@tdtype is distinguished from the Foothills Rich
Subtype by the absence of strongly calciphilic ggecuch agquilegia canadensis, Trillium simile,
Asplenium rhizophyllum, andCystopteris protrusa. Some species shared by the Montane Intermediate
and Foothills Rich subtypes, suchLaportea canadensis, are also absent or scarce. The Foothills
Intermediate Subtype is distinguished from the Maetsubtypes by the presence of lower elevation
species.

Comments: There are a few occurrences of commarthe fall between this subtype and Acidic Cove
Forest. They generally have canopies of primarityodendron, with a few of the other Rich Cove
Forest canopy species. They have few or no heatihfave herb layers with only a few species not
found in Acidic Cove Forests, generaByachyel ytrum erectum, Phegopteris hexagonoptera,
Amphicarpaea bracteata, Ageratina altissima var. altissima, andDichanthelium boscii. These will be
treated as a Transitional Variant, but probablyesent too fine a level of variation to recogniassan
additional subtype.

RICH COVE FOREST (FOOTHILLS RICH SUBTYPE) G2G3
SynonymsTilia americana var. heterophylla - Fraxinus americana - (UImusrubra) / Sanguinaria
canadensis - (Aquilegia canadensis, Asplenium rhizophyllum) Forest (CEGL0O07711).

Ecological Systems: Southern and Central AppalacGiave Forest (CES202.373).

Concept: Subtype covers examples at low elevatgarserally below 2000 feet, containing a significan
component of high pH, rich-site flora.

Distinguishing Features: The Foothills Rich Subtigpdistinguished from the Foothills Intermediate
Subtype by the presence of strongly calciphiliccggesuch assplenium rhizophyllum, Aquilegia
canadensis, Cystopteris protrusa, andTrillium simile. Some additional species common in both
Montane subtypes are present in the Foothills Bightype and absent or scarce in the Foothills
Intermediate Subtype, includingportea canadensis, Asarum canadense, andHydrophyllum
canadense.

RICH COVE FOREST (RED OAK SUBTYPE) G3
SynonymsQuercus rubra - Tilia americana var. heterophylla - (Halesia tetraptera var. monticola) /
Collinsonia canadensis - Prosartes lanuginosa Forest (CEGL007878).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).
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Concept: Subtype covers uncommon forests of intéiae-elevation, steep, rocky cove heads, where
Quercus rubra dominates the canopy but the composition is otlseraimilar to Rich Cove Forest.
While the composition is intermediate between tgpRich Cove Forest and oak forests, these
communities are tied to specialized rocky siteBamathan being true ecotonal communities.

Distinguishing Features: The Red Oak Subtype isndjgished from the preceding subtypes by
occurrence on rocky slopes at mid elevations andidoyinance oQuercus rubra. It is distinguished

from the Boulderfield Subtype by having less cortgleck cover and having a richer herb layer which
consists mostly of typical Rich Cove Forest spedids distinguished from Montane Oak—Hickory
Forest (Basic Subtype) by occurring in sheltergubgpaphic settings, having a richer presence di Ric
Cove Forest species, and generally lackpugrcus alba. While Fraxinus americana and some other
mesophytic tree species occur in Montane Oak—Hjckorest (Basic Subtype), most of the associated
woody species are more characteristic of driesski¢hile a number of herbs are shared with RicheCov
Forests, those in Montane Oak—Hickory Forest (B&siotype) are a subset of those found in all the
Rich Cove Forest subtypes. The Red Oak Subtypstiaglished from High Elevation Red Oak Forest
(Rich Subtype) by occurrence at mid elevationsianmdore sheltered topography, and by floristic
differences similar to those distinguishing Mont&ek—Hickory ForestTilia, Carya cordiformis,

Astilbe biternata, Osmorhiza spp.,Monarda didyma, Thalictrum clavatum, andArnoglossum

muehlenbergii are some species characteristic of this subtygeatie not typical of the rich oak forest
communities.

Comments: This subtype was initially recognizeglwt studies in the Great Smoky Mountains. It now
appears to be more widespread in North Carolingisbapparently rare or uncommon. Most patches are
small, but a few of 10-20 acres and one of aboQtaddes have been reported.

RICH COVE FOREST (BOULDERFIELD SUBTYPE) G3
SynonymsBetula alleghaniensis - Tilia americana var. heterophylla / Acer spicatum/ Ribes cynosbati /
Dryopteris marginalis Forest (CEGL004982).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).

Concept: Subtype covers forests of strongly boubeered sites, having Rich Cove Forest flora but
with composition different because of high bouldever. Plants are rooted between or on top of rocks
in small soil pockets. In general, the canopy asypkeially the understory are more open and canopy
gaps larger because sites for tree rooting aréddnirhe herb layer is much less dense; vines kmdsp
capable of rooting on rocks are more abundant wigtes needing deep soil are confined to limited
microsites. They may occur on relict periglacialilberfields on north-facing slopes, or may occur on
stable talus slopes below cliffs.

Distinguishing Features: The Boulderfield Subtypéistinguished from all other subtypes of Rich
Cove Forest by having boulder cover of 90 percemiare, with an herb layer having less than 50
percent cover under undisturbed natural conditidhss is generally accompanied by a greater
abundance of woody vines. Herbs that can rootatieh soil or directly on rocks are increased in
abundance, though most common Rich Cove Foress lagebpresent in limited micrositéetula
alleghaniensis andTilia americana var. heterophylla are often very abundant in the Boulderfield
Subtype, more so than in other subtypes. This peldiould be used only for well-developed
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boulderfields. Many Rich Cove Forests of all suleypccur on colluvial soils with abundant boulders,
but most do not have enough boulder cover to affestmunity composition.

The Boulderfield Subtype is distinguished from Higlevation Birch Boulderfield Forest by a much
richer flora, which overall is very similar to othRich Cove Forest8etula alleghaniensis often is the

most abundant tree in both, but in the Boulderfildbtype of Rich Cove Forest several other
mesophytic tree species and a number of Rich CowesEherbs are also present. High Elevation Birch
Boulderfield Forests generally occur at higher atens; however, the Boulderfield Subtype can occur
at higher elevations than other Rich Cove Foragitypes, and may be bordered by Northern Hardwood
Forest on adjacent exposed slopes.

Comments: This subtype is not divided by elevaitmo montane and foothills groups, and indeed can
extend up to elevations more typical of Northermd#aood Forest. Division by elevation may prove
warranted in the future, but it appears that theenextreme environment of boulderfields overrides
elevational effects in this subtype. Other variagiosuch as an odd example in Madison County
dominated byl'suga canadensis, but otherwise rich, may warrant recognition asards. These
communities appear to be less distinct from typiRtiah Cove Forests than the High Elevation Birch
Boulderfield Forest type is from Northern Hardwdeatests; they are treated as a subtype, but may
warrant recognition as a full type.

ACIDIC COVE FOREST (TYPIC SUBTYPE) G5
SynonymsLiriodendron tulipifera - Betula lenta - Tsuga canadensis / Rhododendron maximum Forest
(CEGL007543).

Ecological Systems: Southern and Central AppalacGiave Forest (CES202.373). Also attributed to
Appalachian (Hemlock)-Northern Hardwood Forest (2E5593). This may not be appropriate.

Concept: Type covers mesic forests dominated bybawations of acid-tolerant mesophytic trees,
primarily Liriodendron tulipifera, Betula lenta, Tsuga canadensis, Acer rubrum, or Betula
alleghaniensis with acid-tolerant undergrowth generally dominabgdRhododendron maximum or
Leucothoe fontanesiana. These communities occur at low to mid elevatiornthie mountain region and
foothills, generally in coves, gorges, or shelteskgbes. Subtype covers the common examples in most
of the Blue Ridge of North Carolina, whetalesia tetraptera is not a significant component.

Distinguishing Features: Acidic Cove Forests astinlyuished from the closely related Canada
Hemlock Forest type by having a mixed canopy inclfiisuga canadensis does not dominate. They are
distinguished from Rich Cove Forests by the absencear absence of plants that require richeess |
acidic soils. Trees such Assculus flava, Tilia americana var. heterophylla, Acer saccharum, are

present in only minor quantities if at all. Likewisich cove herbs such Astaea racemosa (=

Cimicifuga racemosa), Caulophyllum thalictroides, Actaea pachypoda, andAdiantum pedatum are

absent or nearly so. All species of Acidic Covedsts also occur in Rich Forests, though not as
abundantly. Acidic Cove Forests are distinguishechfNorthern Hardwood Forests by the presence of
low elevation species such Bgtula lenta andLiriodendron tulipifera and generally by a more
depauperate herb layer.

The Typic Subtype is distinguished from the SihariSubtype by lackingialesia tetraptera or having
it only as a minor component. It is distinguisheahi the High Elevation Subtype by elevation and by
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having a canopy with a mix of species that doesnubdtideBetula alleghaniensis as dominant or
codominant.

Acer rubrum - Betula (alleghaniensis ,lenta) - Magnolia fraseri / (Rhododendron maximum, Kalmia
latifolia) Forest (CEGL008558) is an association that appgearserlap the concept of both subtypes of
Acidic Cove Forest. It may represent a disturbedumcessional version.

ACIDIC COVE FOREST (HIGH ELEVATION SUBTYPE) G3G4Q
SynonymsBetula alleghaniensis - (Tsuga canadensis) / Rhododendron maximum / (Leucothoe
fontanesiana) Forest (CEGL007861).

Ecological Systems: Southern Appalachian Northeardwood Forest (CES202.029).

Concept: Subtype covers examples at higher elevatishereBetula alleghaniensis becomes
prominent. This subtype extends up into the elewalirange of Northern Hardwood Forests, and is
somewhat intermediate between them and Acidic Cavest.

Distinguishing Features: The High Elevation Subtigeistinguished by the significant presence of
Betula alleghaniensis in the canopy. It may extend up to 4400 feet @nelvigher, but may occur below
4000 feet as well.

Comments: Extensive areas of this community, Wweircothoe fontanesiana shrub layers, are present
around Mount LeConte in the Great Smoky Mountdins.unclear how abundant they are in North
Carolina. Examples tend to be small in extent aally have densgehododendron maximum shrub
layers without any.eucothoe. The global rank may more appropriately be G3.

Acer rubrum - Betula (alleghaniensis, lenta) - Magnolia fraseri / (Rhododendron maximum, Kalmia
latifolia) Forest (CEGL008558) is an association that apjoeaverlap the concept of both subtypes of
Acidic Cove Forest. It may represent a disturbedumcessional version.

ACIDIC COVE FOREST (SILVERBELL SUBTYPE) G2
SynonymsTsuga canadensis - Halesia tetraptera - (Fagus grandifolia, Magnolia fraseri) /
Rhododendron maximum / Dryopteris intermedia Forest (CEGL007693).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).

Concept: Subtype covers examples of the southwestages of the Blue Ridge, in whiefalesia
tetraptera is a significant component. It is known from thenhessee side of the Great Smoky
Mountains and from Joyce Kilmer-Slickrock Wilderagbut may be found elsewhere in southwestern
North Carolina.

Distinguishing Features: The Silverbell Subtypdigginguished from the other subtypes by having a

significant component dflalesia tetraptera in the canopy. It may have a somewhat more divitosa
than other Acidic Cove Forest subtypes and be sdraetransitional to Rich Cove Forest.
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CANADA HEMLOCK FOREST (TYPIC SUBTYPE) G3G4
SynonymsTsuga canadensis / Rhododendron maximum - (Clethra acuminata, Leucothoe fontanesiana)
Forest (CEGL007136).

Ecological Systems: Southern and Central AppalacBiave Forest (CES202.373).

Concept: Forests dominated Bsuga canadensis, with acid-tolerant undergrowth and low species
richness. These forests occur in coves, gorges) sheltered slopes and share many species with
Acidic Cove Forests. Occasional grovedaiiga canadensisin Rich Cove Forests or other community
types are not included here.

Distinguishing Features: Canada Hemlock Foresistinguished by havingsuga canadensis
constituting more than 50 percent of the canopgy mesic but not wet environment. Acidic Cove
Forests usually have significafduga canadensis in the canopy and often havd8suga understory but
have a predominance of hardwoo@isuga canadensis may also be abundant in Swamp Forest—Bog
Complex, but may be distinguished by the wetlanttingeand associated wetland specksusrigida,
Nyssa sylvatica, and a variety of wetland herbs occur in SwamgseBog Complex but rarely in
Canada Hemlock Forest. Rich Cove Forest, Montahevial Forest, and the Silverbell Subtype of
Northern Hardwood Forest sometimes h@isgga canadensis codominant locally. The Typic Subtype is
distinguished from the White Pine subtype by lagkmatural occurrence &inus strobus.

Comments: With the widespread mortalityTstiga canadensis from hemlock wooly adelgid, the future
fate of these communities, and their future distueness, is in doubt. The most likely short-term
outcome is for understory hardwood species to asstanopy dominance, perhaps along with
rhododendron. In time, if hemlock wooly adelgid eens established, these communities will likely
become indistinguishable from Acidic Cove Foresiwidver, because none of this is certain, for the
present, forests that were dominatedisyga that is now dead should be regarded as Canadaodiem|
Forests.

CANADA HEMLOCK FOREST (WHITE PINE SUBTYPE) G4
SynonymsPinus strobus - Tsuga canadensis/ Rhododendron maximum - (Leucothoe fontanesiana)
Forest (CEGL007102).

Ecological Systems: Appalachian (Hemlock)-Northdardwood Forest (CES202.593).

Concept: Forests dominated by a mixtur@sfga canadensis andPinus strobus. These forests occur in
coves, gorges, or on sheltered slopes.

Distinguishing Features: Canada Hemlock Forest (8MPine Subtype) is distinguished from all other
communities by havin@suga canadensis andPinus strobus codominant in the canopy. Associated
canopy species and undergrowth are generally the sa in Canada Hemlock Forest (Typic Subtype)
but somewhat different from in White Pine ForedtisTsubtype should be applied only for mixtureg tha
are apparently of natural origin. Forests in whidfite pine was planted, where it is not believed to
previously have been a component, should be redgasialtered examples of the Typic Subtype.

Comments: The distinction between this subtypethad ypic Subtype is one of the more uncertain and
marginal distinctions recognized in th® dpproximation. But it may now be becoming morevaht,
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as the presence of white pine may lead to a diffezeological trajectory after hemlock mortalityusad
by hemlock wooly adelgid.

Piedmont and Coastal Plain Mesic Forests

MESIC MIXED HARDWOOD FOREST (PIEDMONT SUBTYPE) G3G4
Synonyms¥Fagus grandifolia - Quercus rubra/ Cornus florida / Polystichum acrostichoides -
Hexastylis virginica Forest (CEGL008465).

Ecological Systems: Southern Piedmont Mesic Fq(&56202.342).

Concept: Type covers mesic hardwood forests ofi@aoiorth slopes and other sheltered sites in the
Piedmont and Coastal Plain, dominated by combinatafFagus grandifolia, Quercus nigra,
Liriodendron tulipifera, Quercus rubra, or species of similar moisture tolerance butilagkhe more
diverse components of Rich Cove Forest or Acidig&CBorest. Species of drier or wetter sites, sich a
Quercus alba or Quercus michauxii, are often present and may be abundant.

Subtype covers Piedmont examples, witguercus rubra and other characteristic Piedmont species are
present and characteristic Coastal Plain specgealsent or scarce.

Distinguishing Features: The Mesic Mixed Hardwoadedst type is distinguished by a canopy
dominated by mesophytic hardwoods while lackingdatbrs of higher pH soils. They also lack
evidence of flooding and do not have a significarponent of montane florkagus grandifolia is
nearly always present and distinguishes it frommeddited Piedmont and Coastal Plain upland
communities except Basic Mesic Forest.

Mesic Mixed Hardwood Forest is distinguished fromdehont Levee Forest (Beech Subtype),
Piedmont Headwater Stream Forest, and other flaodpbmmunities by the absence of evidence of
flooding and by the lack of characteristic floodplplant species. It may be distinguished from Basi
Mesic Forest by lower species richness and by hacie species that in the Piedmont and Coastad Pla
are indicators of higher pH soils. Such indicatmes primarily herbs, and includetaea racemosa (=
Cimicifuga racemosa), Asarum canadense, Adiantum pedatum, Sanguinaria canadensis, Hybanthus
concolor, andActaea pachypoda. Ostrya virginiana, Carpinus caroliniana, Fraxinus americana, and
Aesculus sylvatica tend to be common in Basic Mesic Forest and saarbkesic Mixed Hardwood
Forest. Many of the same indicators are preseRich Cove Forest, but a number of additional
montane species are also present, including théi@ual treesAesculus flava, Tilia americana var.
heterophylla, Halesia tetraptera, andBetula lenta. A smaller set of species distinguishes Mesic Mixe
Hardwood Forest from Acidic Cove Forest. TheseudeBetula lenta, Tsuga canadensis,
Rhododendron maximum, andLeucothoe fontanesiana.

The Piedmont Subtype is distinguished from the Gbd@dain Subtype by a number of species that
occur primarily in the Coastal Plain, at least iesic uplands. Coastal Plain species inclQdercus

nigra, Stewartia malacodendron, Symplocos tinctoria, Gaylussacia frondosa, |lex glabra, andClethra
alnifolia. Quercusrubra is generally a good indicator of Piedmont florawéver, a number of species
considered typical of the Piedmont occur as digjpopulations in the Coastal Plain in Mesic Mixed
Hardwood Forests, includirigpdophyllum peltatum, Epifagus virginiana, andHamamelis virginiana.

Some of the indicators occur at low density, aatdgard plot samples may capture few of them, making
classification based on data from individual plf&cult.
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Comments: A few Coastal Plain examples are knowhrttight better fit this subtype. The NVC
association synonymized to this subtype is recaghas extending into the Coastal Plain in northern
Virginia.

It has been suggested that mesic forests on veep siopes may be a distinctive subtype. While this
doesn’t appear to be distinctive enough to be &ypebit is treated as a Bluff Variant for nowhHls a
similar canopy, withH-agus typically dominant, but has some different speaigsociated with shallow
soil and greater drainage. These incltiyerangea arborescens, Cunila origanoides, Epigaea repens,
Solidago arguta, Hexastylis minor, andSilene virginica. The Typic Variant has plants of deeper soils,
such agolystichum acrostichoides, Podophyllum peltatum, Tiarella cordifolia, Cardamine angustata,
Geranium maculatum, andErythronium umbilicatum.

MESIC MIXED HARDWOOD FOREST (COASTAL PLAIN SUBTYPE) G3
Synonymsfagus grandifolia - Quercus (alba, nigra) / Symplocos tinctoria — (Stewartia
malacodendron) Forest (CEGL007211).

Ecological Systems: Southern Atlantic Coastal PMésic Hardwood Forest (CES203.242).

Concept: Type covers mesic hardwood forests of@bidffs and other fire-sheltered sites in the
Piedmont and Coastal Plain, dominated by combinataiFagus grandifolia, Quercus nigra,
Liriodendron tulipifera, Quercus rubra, or species of similar moisture tolerance butilagkhe more
diverse, less acid-tolerant components of Basicidlesrest and Rich Cove Forest, as well as lacking
the montane flora of Acidic Cove Forest. Some canend ofQuercus alba, Quercus michauxii, or

other species of more dry or more wet sites manteemixed.

Subtype covers Coastal Plain examples, where imdisomponent of Coastal Plain flora occurs. They
may occur on steep north-facing bluffs, on moidang flats associated with nonriverine wetlands, or
on mesic ridges within river floodplains. A few exales with more Piedmont-like flora may occur in
the northern Coastal Plain.

Distinguishing Features: The Mesic Mixed Hardwoaddst type is distinguished by a canopy
dominated by mesic hardwoods while lacking indicataf higher pH soils and of flooding and lacking
significant montane florazagus grandifolia is nearly always present and distinguishes tlois fall
related Piedmont and Coastal Plain upland comnasndiher than Basic Mesic Forest. Mesic Mixed
Hardwood Forest may be distinguished from Piedmdinvial Forest by lacking any significant
component of floodplain species or indicators 0bfling. It may be distinguished from Basic Mesic
Forest by lower species richness and by lackingpeeies that in the Piedmont and Coastal Plain are
indicators of higher pH soils. Such indicators pienarily herbs. The large suite of species typafal
Basic Mesic Forest and not Mesic Mixed HardwoodeBbmcludeActaea racemosa (= Cimicifuga
racemosa), Asarum canadense, Adiantum pedatum, Sanguinaria canadensis, Hybanthus concolor, and
Actaea pachypoda. Ostrya virginiana, Carpinus caroliniana, Fraxinus americana, Aesculus sylvatica,
andAesculus pavia tend to be common in Basic Mesic Forest and saarbtesic Mixed Hardwood
Forest.

The Coastal Plain Subtype is distinguished fromRieelmont Subtype by occurrence in the Coastal
Plain and by accompanying floristic differencesstidictive species of the Coastal Plain Subtypeauohel
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Quercus nigra, Sewartia malacodendron, Symplocos tinctoria, Gaylussacia frondosa, and a variety of
shrubs and herbs that more typically occur in vmeléa such aérundinaria tecta, Ilex glabra, Persea
palustris, Woodwardia areolata, andOsmundastrum (Osmunda) cinnamomeum.

Comments: Three variants are distinguished: Blldfi&, Swamp Island, and Upland Flat. Further study
may show them to warrant treatment as subtypeshbuioundaries between them may not be well
marked and the floristic differences are not asngtras between the recognized subtypes.

Fagus grandifolia - Quercus alba - Quercus laurifolia / Galax urceolata Forest (CEGL007863) has

been described for Virginia and could possibly @énlNC. It is an unusual community, presumably
strongly acidicFagus grandifolia - Liquidambar styraciflua - Quercus (michauxii, nigra) Forest
(CEGL007866) is a Coastal Plain small stream botissociation of South Carolina and Georgia. Peet
has assigned plots from the Roanoke River floodglait. Fagus grandifolia - Quercus (alba, rubra) -
Liriodendron tulipifera/ (Ilex opaca var. opaca) / Polystichum acrostichoides Forest (CEGL006075) is

a Coastal Plain mesic forest of northern Virgima aorthward, but is not expected to occur in North
Carolina.

BASIC MESIC FOREST (PIEDMONT SUBTYPE) G3G4
SynonymsFagus grandifolia - Quercus rubra/ Acer barbatum - Aesculus sylvatica / Actaea racemosa
- Adiantum pedatum Forest (CEGL008466).

Ecological Systems: Southern Piedmont Mesic Fq(&56202.342).

Concept: Type covers mesic forests of base-rids sothe Piedmont and Coastal Plain, occurring on
north-facing slopes or in other sheltered sited, gaminated by combinations Quercus rubra,
Liriodendron tulipifera, Fagus grandifolia, and mesophytic oaks. Subtype covers exampldgin t
Piedmont, occurring on mafic rock or occasionatasdous substrates and lacking characteristic @loast
Plain flora.

Distinguishing Features: The Basic Mesic Forese tigndistinguished by the combination of a candpy o
mesophytic hardwoods and the presence of indicafdrgiher pH soils, along with the absence of
montane species that would indicate Rich Cove Edfagus grandifolia, virtually always present in
Mesic Mixed Hardwood Forest, often is absent iniB@&esic Forest. The indicators of base-rich soils
are a fairly large suite of plants which typicadgcur with low constancy among sites and at moderat
to low density. These includictaea racemosa (= Cimicifuga racemosa), Asarum canadense, Adiantum
pedatum, Sanguinaria canadensis, Hybanthus concolor, Actaea pachypoda, Dicentra cucullaria, and
number of others. A Basic Mesic Forest should lsexeeral members of this suite present in the site,
and have them well dispersed through the commuB#gause these indicators occur at low density,
and some are spring ephemerals, Basic Mesic Farestde hard to distinguish from Mesic Mixed
Hardwood Forests on the basis of single plots.

The Piedmont Subtype is distinguished by occurangrystalline rock substrates and by floristic
differences. Plants present in the Coastal Plabtype and lacking in the Piedmont Subtype include
Quercus nigra, Stewartia malacodendron, Symplocos tinctoria, Gaylussacia frondosa, Ilex glabra, and
Clethra alnifolia.
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Comments: There are two recognized variants whiffdrdn amount of apparent basic influence. The
Intermediate Variant contains only the more wideadrand broadly tolerant circumneutral plant spgecie
such asAdiantum pedatum, Sanguinaria canadensis, Cardamine concatenata, andActaea racemosa (=
Cimicifuga racemosa). The Basic Variant includes these, sometimeseatgr abundance, but also
includes more narrowly tolerant base-loving plgmaes such adybanthus concolor, Enemion

biternatum, Trillium cuneatum, Dicentra cucullaria, andAquilegia canadensis. The advisability of
recognizing these as subtypes is under investigaficeliminary analysis of plot data collected bg t
Carolina Vegetation Survey does not show a strasigndtion in vegetation. However, additional data
collected in 2011 may change the picture.

This association ranges into southern Virginiahwt range limit at the Nottoway River.
Quercusrubra/ Magnolia tripetala - Cercis canadensis/ Actaea racemosa - Tiarella cordifolia Forest
(CEGL003949) is another basic mesic associationaiarently overlaps this subtype.

BASIC MESIC FOREST (COASTAL PLAIN SUBTYPE) G4
Synonyms¥Fagus grandifolia - Quercus alba - (Acer barbatum) / Mixed Herbs Forest (CEGL007206).
Ecological Systems: Southern Atlantic Coastal PMésic Hardwood Forest (CES203.242).

Concept: Type covers mesic forests of circumneuwtraigher pH soils in the Piedmont and Coastal
Plain, occurring on bluffs or other fire-sheltesatis, and dominated by combinationg-afus
grandifolia, Quercus nigra, Liriodendron tulipifera, Quercusrubra, and species of similar moisture
tolerance, and containing some of the suite of @sag plant species. Subtype covers exampleken t
Coastal Plain, occurring on rich, well-drained willun or around limestone outcrops.

Distinguishing Features: The Basic Mesic Forese tigndistinguished by the combination of a candpy o
mesic hardwoods and the presence of indicatoragd-bich soils, along with the absence of montane
species that would indicate Rich Cove Forest. @hgd suite of species typical of Basic Mesic Forest
and not of Mesic Mixed Hardwood Forest inclusitaea racemosa (= Cimicifuga racemosa), Asarum
canadense, Adiantum pedatum, Sanguinaria canadensis, Hybanthus concolor, andActaea pachypoda.
Ostrya virginiana, Carpinus caroliniana, Fraxinus americana, Aesculus sylvatica, andAesculus pavia

tend to be common in Basic Mesic Forest and saarbkesic Mixed Hardwood Forest. These indicator
species often occur with low constancy among siteswith moderate to low abundance. A Basic
Mesic Forest should have several members of thiie ptesent in the site, and have them dispersed
through the community. Basic Mesic Forests maydrd ko distinguish from Mesic Mixed Hardwood
Forests on the basis of single plots if they dofalby represent the community.

The Coastal Plain Subtype is distinguished by aaogion Coastal Plain sediments and by floristic
differences. Substrates may be rich alluvium orl-aglined terrace slopes, soils influenced by
limestone, or sandy soils with abundant shells. iltexpretation of floristic differences is complex
because these communities often harbor disjunailpbpns of plant species typical of the Piedmont.
Plants frequently present in the Coastal Plain yj#band scarce or lacking in the Piedmont Subtype
includeQuercus shumardii, Quercus michauxii, Sewartia malacodendron, andChasmanthium
sessiliflorum, along with the species listed above the distisigtine Coastal Plain Subtype of Mesic
Mixed Hardwood Forest. Plants found in the Piedn®urtitype but scarcely or never in the Coastal
Plain Subtype includelybanthus concolor, Iris cristata, Hydrangea arborescens, Actaea pachypoda,
Dicentra cucullaria, Collinsonia canadensis, Cardamine concatenata, Viburnum rafinesquianum,
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Saphylea trifolia, Dirca palustris, Quercus muhlenbergii, andCarya carolinae-septentrionalis, among
others.

Comments: There are two distinct variants of thistgpe, one on soils around limestone outcrops and
the other on rich alluvial terrace slopes. Thesg warant separate associations, but the floristic
differences have not been adequately clarified.

This subtype ranges through NC, SC, and possibly GA

PIEDMONT/COASTAL PLAIN HEATH BLUFF G2G3
Synonyms¥Fagus grandifolia - Quercus alba / Kalmia latifolia - (Symplocos tinctoria, Rhododendron
catawbiense) / Galax urceolata Forest (CEGL004539).

Ecological Systems: Southern Piedmont Mesic Fq(&565202.342).

Concept: Type covers communities of cool micrositethe Piedmont and Coastal Plain, generally
north-facing bluffs, with dense shrub layers dortedebyKalmia latifolia, Rhododendron catawbiense,
or occasionallysymplocos tinctoria, under a variable, usually open, canopy.

Distinguishing Features: Piedmont/Coastal Plainth&uff is distinguished from Mesic Mixed
Hardwood Forest by having a dense shrub layer datednbyKalmia latifolia, Rhododendron sp., or
Symplocos tinctoria. The species diversity is generally very low. Tlhesmmunities may grade
conceptually into Acidic Cove Forests in the uppedmont, withRhododendron maximum becoming a
more prominent component and more montane flonagogiesent. Substantial presencéaiga
canadensis, Betula lenta, Halesia tetraptera, or Liriodendron tulipifera, predominating oveQuercus
montana, Quercus alba, or Fagus grandifolia, indicates Acidic Cove Forest. This type gradés the
Heath Subtype of Piedmont Monadnock Forest on Injghere exposed rocky slopes, at least in the
Uwharrie Mountains.

Comments: At least three variants can be recogn&&thtawba Rhododendron Variant, dominated by
Rhododendron catawbiense, is confined to Orange and Durham counties. Therkn Laurel Variant,
dominated byKalmia latifolia is the most widespread. The Horse Sugar Varias8jrapl ocos tinctoria
dominant or codominant, with or without abundiatmia latifolia, and encompasses some of the
Coastal Plain examples.

Fagus grandifolia - (Liquidambar styraciflua) / Oxydendrum arboreum/ Kalmia latifolia Forest
(CEGLO004636) is a nonstandard entity in the NVGedabon Rice and Peet’'s (1997) Roanoke River
study. It is not clear that Roanoke River examplesost Coastal Plain examples are distinct from
those in the Piedmont. However, some Coastal Rbkamples contain a larger component of
characteristic Coastal Plain species, usually gioly some wetland that apparently are associatdd wi
seepage from the steep bluffs.

Pinus echinata - Pinus virginiana / Rhododendron minus - Kalmia latifolia Woodland (CEGL003563)
was named as a slate slope community, based owgla site for which there is no community
documentation. There is not enough evidence to@tippcognition of slate slopes as a distinctiyeety
or subtype. This association, or the site on witigbas based, may be best classified as a Heafif Blu
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This community type barely ranges into Virginiantuch of the Virginia PiedmonKalmia latifolia is
widespread in the oak-heath forests, and is ndirehto cool microsites. The Heath Bluff
communities therefore grade into more widespre&eheath forests, recognized in the NVOQ@gercus
prinus - (Quercus coccinea, Quercus rubra) / Kalmia latifolia / Vaccinium pallidum Forest
(CEGL006299) an®Quercus alba - Quercus (coccinea, velutina, prinus) / Gaylussacia baccata Forest
(CEGL008521). A similar but less drastic blurringcars in the Uwharrie Mountains, wheéfalmia is
more widespread in the landscape and occurs im otimcemunity types, but distinct occurrences of
Piedmont/Coastal Plain Heath Bluff are still recagble there. In the rest of the North Carolina
Piedmont and Coastal Plaikalmia latifolia is scarce and is largely confined to this commyutyipe.

CAPE FEAR VALLEY MIXED BLUFF FOREST G1G2
SynonymsPinus taeda - Quercus alba - Chamaecyparis thyoides/ Kalmia latifolia - Hamamelis
virginiana - Lyonia lucida Forest (CEGL004304).

Ecological Systems: Southern Atlantic Coastal PMésic Hardwood Forest (CES203.242).

Concept: Type covers shrubby forests with unusua¢dicomposition of wetland and upland species
and of Piedmont and Coastal Plain species, ocguomnsteep bluffs with a combination of seepage and
good drainage, ameliorated microclimate and naslraltering from fire. These communities are
associated with the unusual, deeply entrenchedrriréjataries on the west side of the Cape FeaeRiv
in the Sandhills Region: Little River, Rockfish €kg and Willis Creek.

Distinguishing Features: The Cape Fear Valley MiB&df Forest is distinguished by the mixed
dominance of upland and wetland tree, generalljdiog Quercus alba or Quercus nigra along with
Chamaecyparis thyoides, and comparably mixed dominance of shrubs, gdgearaluding Kalmia
latifolia, mesophytic species suchldamamelis virginiana, and wetland species such@gilla
racemiflora, Lyonia lucida, Clethra alnifolia, or Arundinaria tecta.

Mountain Dry Coniferous Woodlands

PINE-OAK / HEATH (TYPIC SUBTYPE) G3
SynonymsPinus pungens - Pinus rigida - (Quercus prinus) / Kalmia latifolia - Vaccinium pallidum
Woodland (CEGL007097).

Ecological Systems: Central and Southern Appalackiantane Pine Forest and Woodland
(CES202.331).

Concept: Type covers open-canopy woodlands of sidgps and dry slopes, naturally dominated by
yellow pines and generally having a dense shruérlayanopies typically have less than 60 percent
cover but may sometimes be denser, particulafiyeifhas not occurred for a long time. Subtype csve
the common examples at low to mid elevations ackirg high elevation species such as
Rhododendron catawbiense.

Distinguishing Features: The Pine-Oak/Heath typ#ssnguished from the Low Mountain Pine Forest
type by having an open canopy, a dense, geneadll|ghrub layer, occurring at higher elevationg an
lacking Pinus echinata. It usually occurs above 2000 feet elevation, amd@harper ridges than Low
Mountain Pine Forest. It is distinguished from GhasOak Forest by having the canopy dominated by
yellow pines when in natural condition. Most exaesphre altered by lack of fire, which has allowed
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hardwoods to increase in them, blurring the boundalidespread pine mortality caused by southern
pine beetles has further confused identificatiomamy places. Communities with substantial numbers
of dead pines should be regarded as altered exampthis type. Communities with open canopies
dominated by hardwoods typical of the understorfjrefsuppressed Pine—Oak/HeatQuercus

coccinea, Nyssa sylvatica, Oxydendrum arboreum, andAcer rubrum, often are altered examples of this
type (but could represent logged examples of Coé€ak Forest. Closed canopy forests of sharp ridge
tops that are dominated Quercus montana but have a small number of pines should genebaly
treated as Chestnut Oak Forest. Classificatiomigqularly difficult in this situation, becau§uercus
montana can increase with fire suppression but pines carease with past logging.

The Typic Subtype is distinguished from the HigleEtion Subtype by the absence of high elevation
species such @&hododendron catawbiense.

Comments: Some literature has suggested subdigisibthis type, particularly along a gradient from
dominance byinusvirginiana at lower elevations tBinusrigida at intermediate elevations Rinus
pungens at the highest elevations. This gradient doesppear to be universal enough to recognize
variants. WhilePinus virginiana is absent at the higher elevations, its occurrahéawer elevations is
irregular and probably tied to community dynamiod disturbance history. Some of the low elevation
examples may be other community types, such asMountain Pine Forest. Both of the other
characteristic pines may occur at any elevatiamfthe lowest to the highest. Most examples ofPine
Oak/Heath are a mixture of at least two pine specie

PINE-OAK / HEATH (HIGH ELEVATION SUBTYPE) G2
SynonymsPinus rigida - (Pinus pungens) / Rhododendron catawbiense - Kalmia latifolia / Galax
urceolata Woodland (CEGL004985).

Ecological Systems: Central and Southern Appalackiantane Pine Forest and Woodland
(CES202.331).

Concept: Subtype covers high elevation exampletagung characteristic high elevation species such
asRhododendron catawbiense.

Distinguishing Features: The High Elevation Subtigéistinguished from the Typic Subtype by the
presence of characteristic high elevation spepigsicularlyRhododendron catawbiense. The canopy
may be eithePinusrigida or Pinus pungens.

Comments: This subtype is much rarer than the T$piatype.

CAROLINA HEMLOCK FOREST (TYPIC SUBTYPE) G2
Synonyms: Carolina Hemlock Bluffs (Third Approxinaat). Tsuga caroliniana / Kalmia latifolia -
Rhododendron catawbiense Forest (CEGL007139).

Ecological Systems: Central and Southern Appalackiantane Pine Forest and Woodland
(CES202.331).
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Concept: Type covers all communities dominatedoolominated by'suga caroliniana. Subtype covers
examples on ridges or exposed slopes Wlga caroliniana dominating and lacking appreciable pines.
Small groves offsuga caroliniana embedded in oak forests are not included here.

Distinguishing Features: The Carolina Hemlock Forgse is distinguished from all other communities
by the dominance or codominancelsfiga caroliniana in the canopy. The Typic Subtype is
distinguished from the Pine Subtype by the domirasfdsuga caroliniana and the absence of an
appreciable pine component. Some oaks or othemuaads may be present and may occasionally be
codominant. It is distinguished from the Mesic Spletby occurrence in dry, topographically exposed
environments, and by a shrub layer dominate#&ynia latifolia, Rnododendron catawbiense, or
Rhododendron minus rather than byRhododendron maxi mum.

CAROLINA HEMLOCK FOREST (PINE SUBTYPE) G2
Synonyms: Carolina Hemlock Bluff (Third Approximaiti). Tsuga caroliniana - Pinus (rigida,
pungens, virginiana) Forest (CEGL006178).

Ecological Systems: Central and Southern Appalackiantane Pine Forest and Woodland
(CES202.331).

Concept: Subtype covers examples with yellow paisdant or codominant.

Distinguishing Features: The Pine Subtype is disiished from the other subtypes by an appreciable
component of yellow pines, which may be codomin&oine oaks and other hardwoods may be present.

Comments: This subtype is one of the less distinatbmmunities in the"4approximation. It is

included because the different dynamics of pine@aiblina hemlock communities suggest
communities codominated by them may representtadisituation. The mixture may be becoming
more relevant, as widespread of hemlocks occummmities with a substantial pine component may
follow a different ecological trajectory.

CAROLINA HEMLOCK FOREST (MESIC SUBTYPE) G1G2
SynonymsTsuga caroliniana - (Tsuga canadensis) / Rhododendron maximum Forest (CEGL007138).
Carolina Hemlock Bluff (Third Approximation).

Ecological Systems: Appalachian (Hemlock)-Northdardwood Forest (CES202.593).

Concept: Type covers all communities dominatedoolominated by'suga caroliniana. Subtype covers
examples in more sheltered sites than the otheritb more mesic composition transitional to Camad
Hemlock Forest.

Distinguishing Features: The Mesic Subtype is digtished by occurrence in topographically sheltered
or valley bottom environments (but not wetlandg)having a shrub layer dominated Riyododendron
maximum rather than less mesic species, and often by §&deuga canadensis codominant.

Comments: This subtype is somewhat intermediatedest Carolina Hemlock Forest and Canada
Hemlock Forest. Its appears to be only slightly encdosely tied to the former than to the latterisTh
type is apparently rarer than the other two.
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WHITE PINE FOREST G2G3
SynonymsPinus strobus / Kalmia latifolia - (Vaccinium stamineum, Gaylussacia ursina) Forest
(CEGL007100).

Ecological Systems: Southern Appalachian Low-ElievaPine Forest (CES202.332).

Concept: Type covers natural forests dominateBihys strobus. Plantations and stands that have
invaded old fields or clearcuts on sites that wadtlotherwise support white pine are excluded.

Distinguishing Features: White Pine Forest is dgtished from the White Pine Subtype of Chestnut
Oak Forest, the White Pine Subtype of Montane Oatkdtly Forest, and all other forests which may
contain a mixture olPinus strobus by havingPinus strobus naturally making up more than 66 percent of
the canopy over an area more than 1 acre. Disshgwg natural from unnatural successional white pin
forests can be difficult. In general, natural Witee Forests are on slopes of gorges or on ridgaie
successional white pine forests are on valley Batgentle lower slopes. However, clearcutting may
allow white pine to become dominant in Montane Q4ikkory Forests or Chestnut Oak Forests in
some parts of the state.

LOW MOUNTAIN PINE FOREST (SHORTLEAF PINE SUBTYPE) G4?
SynonymsPinus echinata / Vaccinium (pallidum, stamineum) - Kalmia latifolia Forest (CEGL007078).
Ecological Systems: Southern Appalachian Low-ElevaPine Forest (CES202.332).

Concept: Type covers closed canopy yellow pine-dateid forests containing montane flora, occurring
at low to moderate elevations in the Blue Ridge fadhills. Subtype covers lower elevation examples
dominated byPinus echinata.

Distinguishing Features: The Low Mountain Pine Botgpe is distinguished from Pine--Oak/Heath by
occurring at lower elevations, by having a dens@opy, a less dense shrub layer, and generally
occurring on open slopes or broad ridges rather tlaarow, sharp ridges. The Shortleaf Pine Subigpe
distinguished by the dominanceRifus echinata in the canopy.

CommentsPinus echinata / Schizachyrium scoparium Appalachian Woodland (CEGL003560) is an
association defined for South Carolina and Geokgach appears to be a more frequently burned
version of this.

LOW MOUNTAIN PINE FOREST (MONTANE PINE SUBTYPE) G3G4
SynonymsPinus virginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest
(CEGL0O07119)Pinusvirginiana - (Pinusrigida, Pinus pungens) / Schizachyrium scoparium Forest
(CEGL008500).

Ecological Systems: Southern Appalachian Low-ElevaPine Forest (CES202.332).

Concept: Subtype covers low to mid-elevation exasplith a canopy dominated by pines of higher
elevations tha®inus echinata, generallyPinus virginiana or Pinusrigida, but possiblyPinus pungens.

Distinguishing Features: The Montane Pine Subtgmkstinguished from the Shortleaf Pine Subtype by
having a canopy dominated by one of the above pui#sPinus echinata either absent or a smaller
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component. It generally occurs at higher elevatibas the Shortleaf Pine Subtype but lower elewatio
than Pine—Oak/Heath.

Comments: There are two NVC associations that geemlate to this. The distinction between them is
unclear. Both are wide-ranging community types fits¢ occurring in the Cumberland Plateau and into
the Interior Low Plateau. Its distribution and expt in North Carolina are very poorly known. ltaikso
unclear how it is related to Southern Mountain K&tine-Oak Woodland and Southern Mountain Pine-
Oak Forest.

SOUTHERN MOUNTAIN PINE-OAK FOREST G3G4
SynonymsPinus echinata - Quercus (prinus, falcata) / Oxydendrum arboreum / Vaccinium pallidum
Forest (CEGL007493).

Ecological Systems: Southern Appalachian Low-ElievaPine Forest (CES202.332).

Concept: Forests of low elevation slopes and brahpges on the fringes of the Blue Ridge Region,
wherePinus echinata and dry-site oaks characteristic of lower elevaioodominate.

Distinguishing Features: These communities arendjgished by canopies codominatedmgus

echinata and combinations of dry-site oaks that may incl@dercus falcata, Quercus coccinea,

Quercus stellata, Quercus velutina, andQuercus alba, along with the presence of Blue Ridge flora such
asRhododendron calendulaceum, Kalmia latifolia, andGaylussacia ursina.

Comments: These communities are not well knowiNdrth Carolina they are apparently largely
confined to Cherokee County. They are probably Micgedependent than most of our oak forests.

Pinus echinata - Quercus alba / Vaccinium pallidum/ Hexastylis arifolia - Chimaphila maculata Forest
(CEGL008427) is a widespread association that bas httributed by NatureServe to the Carl Sandberg
Home. It may fall within the concept of this subgyp

SOUTHERN MOUNTAIN XERIC PINE-OAK WOODLAND G4?
SynonymsPinus echinata - Quercus stellata - Quercus marilandica / Vaccinium pallidum Woodland
(CEGL003765).

Ecological Systems: Southern Appalachian Low-ElevaPine Forest (CES202.332).

Concept: Open-canopy woodlandsRofus echinata and xerophytic oaks, occurring on the driest r&dge
in foothills areas. This type is apparently exteasn the Georgia foothills. It is reported to ocou
North Carolina but documentation is not known.

Distinguishing Features: Southern Mountain XeriweRiOak Woodland is distinguished from Southern
Mountain Pine-Oak Forest by a more open canopygmerophytic composition, and occurrence in the
driest sites. It is distinguished from Low Mount&ime Forest by the codominance of oaks.

Comments: This type is not well documented in N@#rolina. It is unclear how abundant it is and
what ecological factors separate it from other &evation dry communities. It is possible that it
represents merely a disturbed version of some atiramunity type.
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Mountain Oak Forests

HIGH ELEVATION RED OAK FOREST (TYPIC HERB SUBTYPE) G4
SynonymsQuercus rubra / (Vaccinium simulatum, Rhododendron calendulaceum) / (Dennstaedtia
punctilobula, Thelypteris noveboracensis) Forest (CEGL007300).

Ecological Systems: Central and Southern Appalackiantane Oak Forest (CES202.596).

Concept: Type covers mid to high mountain foresimitiated byQuercus rubra (more than 50 percent
of canopy cover in natural condition, but see cominbelow). Subtype covers typical forests with
limited cover of predominantly deciduous shrubgl aith the herb layer not dominated by a dense
lawn of Carex spp. or high elevation forbs.

Distinguishing Features: The High Elevation Red ®Gakest type is distinguished from Northern
Hardwood Forests and Red Spruce—Fraser Fir FdrgstavingQuercus rubra var. ambigua (=
Quercusrubra var. borealis) making up more than 50 percent of the canopy corder natural
conditions. It is distinguished from high elevatioccurrences of Montane Oak—Hickory Forest by
having less than 10 perceQuercus alba canopy cover.

The Herb Subtype is distinguished by having a priipndeciduous shrub layer (greater than 50 percent
of shrub cover) and lacking a dense lawCafex spp. It is distinguished from the Stunted Heath
Subtype by having a full stature canopy, more ®ameters tall unless very young. It is distingughe
from the Rich Subtype by lacking any substantiakpnce of the species indicative of less acid,snils
any stratumFraxinus americana, Tilia americana var. heterophylla, Actaea racemosa, Caulophyllum
thalictroides, Prosartes lanuginosa, Collinsonia canadensis, andSanguinaria canadensis are absent or
nearly so. Ericaceous shrubs and other acid-tdleggeties are generally abundant.

Comments: This subtype is widely regarded as th&t typical of the type, and is also the most
widespread and abundant. High Elevation Red Oa&dtds extensive below the spruce-fir forests & th
highest mountain ranges and at the tops of lowemaare southerly ranges. In the zone where it s
abundant, it often occurs in a mosaic, occupyimgwhrmer slope aspects while Northern Hardwood
Forest occupies the cooler.

Many, perhaps most, examples of High Elevation Qal Forest, particularly of this subtype, have a
dense understory of mesophytic trees characteabtiorthern Hardwood Forest canopigt(la
alleghaniensis, Aesculus flava, Acer saccharum, and others)Quercusrubra is often scarce or absent
from the understory, and the forests appear taubeeding to Northern Hardwood Forest. Patches
where canopy oaks have died may already be dondihgtéhese species but can generally be
recognized as belonging to a surrounding standdstihinated byQuercus rubra. The dynamics related
to this change are not fully understood but, ab wik regeneration failure at lower elevations, is
thought by many to be related to lack of fire.

HIGH ELEVATION RED OAK FOREST (RICH SUBTYPE) G2
SynonymsQuercus rubra - Fraxinus americana - Acer saccharum/ Actaea racemosa - Caulophyllum
thalictroides - Collinsonia canadensis Forest (CEGL004256).

Ecological Systems: Central and Southern Appalackiantane Oak Forest (CES202.596).
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Concept: Subtype includes examples on mafic robktsates, with a base-loving flora.

Distinguishing Features: The Rich Subtype is digtished from all other subtypes by having a
substantial presence of base-loving plalRtaxinus americana andAcer saccharum are generally
important in the canopy, amunus serotina, Aesculus flava, andTilia americana var. heterophylla
may also be present. Herbs more typical of RicheJéarest, such a&ctaea racemosa, Caulophyllum
thalictroides, Prosartes lanuginosa, Collinsonia canadensis, Sanguinaria canadensis, andlmpatiens
pallida, are abundant. Ericaceous shrubs are not donmambay be present in small numbers.

Montane Oak—Hickory Forest (Basic Subtype) hasrai suite of base-loving plants, but Kgercus
alba as the dominant or most abundant tree specieb. EHeyation Red Oak Forest is generally higher
in elevation and more northerly than Montane Oakkbtiy Forest, but intermediate examples of these
closely related subtypes occur. Rich Cove Forest (Bak Subtype) has a canopy similarly dominated
by Quercusrubra and a suite of base-loving plants, but occursidtatevations rather than high, and in
sheltered topography. Its flora is more mesophwtith virtually all of the plants associated wittet

oak canopy being characteristic of Rich Cove Forest

Comments: This subtype is known only from the Anypolite Mountains, Craggy Mountains, and
Balsam Mountains.

Quercusrubra - Carya (ovata, ovalis) - Fraxinus americana / Actaea racemosa - Hydrophyllum
virginianum Forest (CEGL008518) is an analogous associatibnatkfrom the Central Appalachians
in Virginia.

HIGH ELEVATION RED OAK FOREST (HEATH SUBTYPE) G4
SynonymsQuercus rubra/ (Kalmia latifolia, Rnododendron catawbiense, Rhododendron maximum) /
Galax urceolata Forest (CEGL007299).

Ecological Systems: Central and Southern Appalackiantane Oak Forest (CES202.596).

Concept: Subtype includes examples with well-dgwedbshrub layers of predominantly evergreen
heaths, typically occurring on narrow ridges, roekgas, or strongly convex slopes.

Distinguishing Features: The Heath Subtype ismlystished from the Herb Subtype and Orchard Forest
Subtype by naturally having greater than 20 persknib cover, consisting of more than 50 percent
evergreen heath species. It is distinguished flerStunted Woodland Subtype by having a full seatur
canopy, not stunted by wind (more than 8 metetsitdéss young). The Stunted Woodland Subtype
generally has more mixed canopy composition, lessigly dominated byuercus rubra.

Comments: The rank of G4 is probably high. Thistygod appears much less common than the Herb

Subtype. It appears to occur only on unusuallyghaarrow ridge tops, and where soil is shallow nea
rock outcrops. Broader ridge tops generally lack it
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HIGH ELEVATION RED OAK FOREST (ORCHARD FOREST SUBTY PE) G2
SynonymsQuercus rubra / Carex pensylvanica - Ageratina altissima var. roanensis Forest
(CEGL007298).

Ecological Systems: Central and Southern Appalackiantane Oak Forest (CES202.596).

Concept: Subtype covers examples with low shrulecand a dense herb layer dominatedChyex
spp. and high elevation forbs, typically occurrotggentle slopes and broad ridges at the highest
elevations reached by the type.

Distinguishing Features: The Orchard Forest Subiypkstinguished from all other subtypes by having
a dense herb layer dominated®srex pensylvanica, otherCarex spp.,Ageratina altissima, Claytonia
caroliniana, Angelica triquinata, and other species typical of the high elevati®mwdodendron
catawbiense and other evergreen heaths may be present bsparse.

Comments: This subtype is often associated withetiop gaps. Recognition of this as a natural s@btyp

is somewhat uncertain. It has been suggested itomayn artifact of past grazing. However, graziag h
been widespread in most parts of the high mountaims has not produced communities recognizable as
this subtype in most places. Older descriptionshesjze the lawn-like aspect, witarex pensylvanica
strongly dominant. Many examples now have extensoréons of the herb layer dominated by forbs. It
is unclear if this represents a successional changeange caused by an increase in canopy gaps wit
storms in recent years, or only a change in emphiashe descriptions.

HIGH ELEVATION RED OAK FOREST (STUNTED WOODLAND SUB TYPE) G2
SynonymsQuercus rubra / Rhododendron catawbiense - Rhododendron arborescens Woodland
(CEGL004503).

Ecological Systems: Central and Southern Appalackiantane Oak Forest (CES202.596).

Concept: Subtype covers naturally stunted or wiatlebed woodlands (canopy less than 8 meters tall,
even when mature) with dense shrub layers, on parakarrow ridges. Many examples have mixed
canopies ofuercus rubra, Quercus alba, Amelanchier arborea, and other species, and it is unclear if
this subtype truly belongs in this type.

Distinguishing Features: The Stunted Heath Subitypléstinguished from the herb and heath subtypes
by the stunted canopy, which is less than 8 meéadireven when mature. It is distinguished from the
Orchard Forest Subtype, which may have a stuntedpga by having a well-developed, generally very
dense, shrub layer.

Comments: The dynamics and ecological relationstiippsis subtype are particularly poorly known. It
appears to be quite rare, and many apparentlykdaisites do not have it. The corresponding NVC
association is described as being particularly tiiegranitic domes. Many examples of this subtyge a
associated with dome-shaped exfoliation outcropsnbt all.

HIGH ELEVATION WHITE OAK FOREST G2Q
SynonymsQuercus alba / Kalmia latifolia Forest (CEGL007295).
Ecological Systems: Central and Southern Appalackiantane Oak Forest (CES202.596).
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Concept: Type covers high mountain forests strodgiyninated byQuercus alba.

Distinguishing Features: The High Elevation Whitek@-orest type is distinguished from all other high
elevation forest types by having greater than #6qreQuercus alba canopy cover when relatively
undisturbed.

Comments: This remains a problematic community typth few known well-developed examples and
uncertainty how distinct it is from other typeswias initially based Whittaker's Great Smoky
Mountains vegetation study, whe@eiercus alba-dominated forests were found at low and high
elevations and not at intermediate elevations. $tudy was on the Tennessee side of the Smokids, an
a similar pattern does not appear to occur in NGdlolina.Quercus alba is common in forests in a
continuous and broad range of elevations, espgdalith of Asheville, and most are mixed-canopy
forests readily treated as Montane Oak—Hickory §totdowever, a few high elevation pure stands of
Quercus alba occur, and appear to warrant recognition of tyjpetin North Carolina.

CHESTNUT OAK FOREST (DRY HEATH SUBTYPE) G5
SynonymsQuercus (prinus, coccinea) / Kalmia latifolia / (Galax urceolata, Gaultheria procumbens)
Forest (CEGL006271).

Ecological Systems: Southern Appalachian Oak F@55202.886).

Concept: Type includes dry slope and ridge forektew to moderate elevation dominated@yercus
montana, sometimes in combination witQuercus coccinea or Quercus rubra. Quercus alba is not a
significant component. Subtype covers the commamgies of the Blue Ridge and foothills with well-
developed shrub layers dominated by deciduousengesen heaths other thRhododendron spp.,
generally occurring on dry open slopes or ridges.

Distinguishing Features: Chestnut Oak Forest isndjgished from all other community types by the
dominance ofuercus montana or the codominance @uercus montana with Quercus coccinea,
Quercusrubra, or Acer rubrum. Quercus alba is a minor component only. The Dry Heath Subtype i
distinguished from the Herb Subtype and the Mesiatype by having a well-developed shrub layer
dominated byalmia latifolia, Gaylussacia spp., onVaccinium spp. It is distinguished from the White
Pine Subtype by lackinBinus strobus. It is distinguished from Piedmont Monadnock Fotesthe
presence of plants generally absent in the Piedrsanh asCastanea dentata, Rhododendron
calendulaceum, Pyrularia pubera, Gaylussacia baccata, Gaylussacia ursina, Kalmia latifolia, and
Carex pensylvanica.

CommentsQuercus prinus - Quercus velutina / Oxydendrum arboreum - Cornus florida Forest
(CEGL008522) is a dry chestnut oak forest withaedth, described in western Virginia. It might occur
in North Carolina. Its relationship with this sup&would need to be clarified. The shrub layer is
usually dominated by tree regeneration, with ordicpyVaccinium pallidum. The herb layer and
understory sound similar.

Vegetation analysis done for the Appalachian Teartidor found examples witBaylussacia ursina
dominating the shrub layer to be distinct from otweamples in this subtype. These should be
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recognized as a variant, and may warrant a dissulotype. This variant is confined to areas sotithe
Asheville Basin.

Quercus coccinea is sometimes abundant, even codominant, in thesenzinities. This species
increases with logging and is not fire tolerantjts@abundance probably is related to past human
alterations.

CHESTNUT OAK FOREST (HERB SUBTYPE) G4G5
SynonymsQuercus prinus - (Quercus rubra) - Carya spp. /Oxydendrum arboreum - Cornus florida
Forest (CEGL007267).

Ecological Systems: Southern Appalachian Oak F@@&S5202.886).

Concept: Subtype covers the common examples @ltleRidge and foothills that have well-
developed herb layers and sparse to moderate Eyeits.

Distinguishing Features: The Herb Subtype is digtished from the Dry Heath Subtype and the Mesic
Subtype by the presence of a well-developed hewdr l@and absence of a dense shrub layer. Much
confusion remains over the best way to classifylowrelevationQuercus prinus-Quercus rubra

forests. Multiple associations that are similathie are used in adjacent states and ecoregions. Un
there is further analysis, &lJuercus prinus-Quercus rubra forests that do not fit the Mesic Subtype
should be classified as this subtype.

CommentsQuercus prinus - Quercus velutina / Oxydendrum arboreum - Cornus florida Forest
(CEGL008522) is a drier acidic but non-heath ch&stak community known from western Virginia.
Quercus prinus - Quercus rubra/ Hamamelis virginiana Forest (CEGL006057) is another related
association defined in Virgini&uercus prinus/ Rhododendron catawbiense - Kalmia latifolia Forest
(CEGL008524) is a wide-ranging association of tidgR and Valley, with some plots located in the
Blue Ridge of Virginia near the state line. All ¢dypotentially be recognized as this subtype ifthe
were found in North Carolina. Distinctions amongrthhold up in analysis of large plot datasets, but
their field interpretation and ecological signiinc@ remain unclear.

CHESTNUT OAK FOREST (WHITE PINE SUBTYPE) G3
Synonyms#Pinus strobus - Quercus (coccinea, prinus) / (Gaylussacia ursina, Vaccinium stamineum)
Forest (CEGL007519).

Ecological Systems: Southern Appalachian Oak F@55202.886).

Concept: Subtype covers examples with a significantponent oPinus strobus, which may range
from a substantial minority to codominant. Most rexdes resemble the Dry Heath Subtype except for
the pine component.

Distinguishing Features: This subtype is distingagfrom all other subtypes by haviRmus strobus
present as a significant natural component alorly @uercus montana. Undergrowth usually resembles
that of the Dry Heath Subtype. The White Pine Spbtsubtype should only be used where white pine is
believed to be naturally present, not for forestere it has been planted or where it likely spifieah
nearby plantings. Forests with a more mesophytiepmsition, such as the forests@iercus rubra and
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Pinus strobus with Rhododendron maximum that occur around Linville Falls, are treatedres¥esic
Subtype.

Comments: This subtype is somewhat uncertain. Siv@nature suggests white pine increases as a
result of fire exclusion, while other sources swgjdlat fire and logging promote it. However, thisre
also a geographic componeRinus strobus is completely absent from many Chestnut Oak Fsiiest
the northern Blue Ridge escarpment and in the higads of the mountains, regardless of stand tyisto
of logging or fire suppression. It is common in tlerthern foothills and in the southern escarpmast,
well as in some large mountain gorges. It thus apgpthat the presence Riinus strobus in Chestnut

Oak Forests may represent natural ecological vaniaivhile the abundance of it may be related to
forest history and degree of alteration.

CHESTNUT OAK FOREST (MESIC SUBTYPE) G4
SynonymsQuercus prinus - Quercus rubra/ Rhododendron maximum/ Galax urceolata Forest
(CEGL006286). Chestnut Oak Forest (Rhododendrotya)h

Ecological Systems: Southern Appalachian Oak F@55202.886).

Concept: Subtype covers examples with a shrub ldyerinated by evergredthododendron spp.,
generallyRhododendron maximum, occurring on more mesic sites of the Blue Ridye faothills. It is
usually on steep north-facing slopes or sides aje®or ravines. The canopy may have as much
Quercusrubra, Liriodendron tulipifera, Oxydendrum arboreum, or Nyssa sylvatica as it doefuercus
montana, and may be somewhat open. ForestQu#r cus rubra andPinus strobus with no other tree
species are provisionally included here as well.

Distinguishing Features: The Mesic Subtype is dggtished from all other subtypes by the dominance
of Rhododendron maximum or similarly mesophytic species in the lower strathis is often
accompanied by more mesophytic species in the gaf@yercus rubra, Tsuga canadensis), and by
absence of more xerophytic species. Occasionatidmminated bQuercus rubra without Quercus
montana, at elevations too low to be High Elevation Redk Garest, should be classified here.

Comments: Despite the low species richness andrdomoe by widespread species, these communities
are usually quite distinctive. They occur betweeandfe Cove Forests and drier oak forests, which are
often Montane Oak—Hickory Forest rather than otludatypes of Chestnut Oak Forest. They are
uncommon, however, being detectable in only a smadbrity of places where Acidic Cove Forests and
drier oak forests adjoin. It is unclear how closlgy are related to other Chestnut Oak Foresisy Th
often occur in regions where other subtypes of @Cheak Forest are scarce or absent. They are the
primary habitat foFothergilla major.

Comments: This subtype was called the Rhododer8utype in earlier drafts of this guide. The name
was changed to be clearer about the coné&¥dodendron maximum occurs at moderate frequency in
the Dry Heath Subtype, but its presence is probablgrtifact of fire suppression. The Mesic Subtigpe
always associated with more mesic topographicnggttand has few of the more xerophytic species.

The forests dominated Quercus rubra andPinus strobus that occur near the crest of the Blue Ridge
escarpment around Linville Falls are distinctivewgh to be recognized as a Red Oak—White Pine
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Variant, and may warrant recognition as a diffetgpe with further study. Otherwise, this subtype i
rather variable but distinct variants have not bearified.

MONTANE OAK-HICKORY FOREST (ACIDIC SUBTYPE) G5
SynonymsQuercus alba - Quercus (rubra, prinus) / Rhododendron calendulaceum - Kalmia latifolia -
(Gaylussacia ursina) Forest (CEGL007230).

Ecological Systems: Southern Appalachian Oak F@@S5202.886).

Concept: Type covers mountain upland forests dowmdhiay mixtures of oaks witQuercus alba as a
significant component. Subtype covers the commamgtes with typical acid-loving herbs and heath
shrubs. This subtype lacks indicators of circumradsoils and also lacks low elevation dry-sitecipe

Distinguishing Features: The Montane Oak—Hickoryelsotype is distinguished from other mountain
oak forest types by having a canopy containingigg@mt Quercus alba mixed with other oaks,

hickories, or pines. Both Chestnut Oak Forest aigth Elevation Red Oak Forest have very little
Quercus alba. High Elevation White Oak Forest has a canopyngfisodominated byQuercus alba and

a dense heath layer occurring at elevations ab006 feet. Montane Oak—Hickory Forests are
distinguished from Oak—Hickory Forests of the Piedtrby having a significant component of montane
flora, such afastanea dentata, Rhododendron calendulaceum, Kalmia latifolia, Magnolia fraseri, and
Gaylussacia ursina.

The Acidic Subtype is distinguished from the Ba&Subtype by the absence or scarcity of plants that
prefer circumneutral or higher soil pH and spetypscal of Rich Cove Forests. It is distinguisheoinf
the Low Dry Subtype by the absence of more typyddledmont xerophytic species suchHrasus
echinata, Quercus falcata, Quercus stellata, andQuercus marilandica. It is distinguished from the
closely related White Pine Subtype by the absensearcity ofPinus strobus in the canopy.

MONTANE OAK-HICKORY FOREST (BASIC SUBTYPE) G3
SynonymsQuercus alba - Quercus rubra - Quercus prinus/ Collinsonia canadensis - Podophyllum
peltatum - Amphicarpaea bracteata Forest (CEGL007692).

Ecological Systems: Southern Appalachian Oak F@55202.886).

Concept: Subtype covers examples with flora thetgorcircumneutral conditions or flora that ocaur i
such dry sites only under circumneutral conditidtsaths are generally present but in smaller nusnber
than in the other subtypes, and many species deasdic of Rich Cove Forests may be present.

Distinguishing Features: The Basic Subtype is miigtished from the Acidic Subtype and the Low Dry
Subtype by the combination of limited heath shrabrelance and abundance of mesic herbs.
Characteristic species suchRyEnanthemum montanum, Tradescantia subaspera, Solidago curtisii,
Podophyllum peltatum, Dichanthelium boscii, andBrachyel ytrum erectum are often abundant, but Rich
Cove Forest and base-loving species sudbolsnsonia canadensis, Arisaema triphyllum, Actaea
racemosa (= Cimicifuga racemosa), Caulophyllum thalictroides, Sanguinaria canadensis, Adiantum
pedatum, Euphorbia purpurea, andPhiladel phus inodorus are also usually present. Additional canopy
species associated with more mesophytic or more-bels communities are also often present, with
Fraxinus americana andMagnolia acuminata especially characteristic. This subtype is posgiyti
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confused with Rich Cove Forest (Red Oak Subtyps)isdistinguished by occurring in more
topographically exposed settings and having arfessophytic flora, as well as by haviQgercus alba
as a major component. While a number of herbacandsvoody species are shared with Rich Cove
Forests, they represent a distinct subset of riebaphytic species. Many of the associated speties i
this community are of drier sites.

MONTANE OAK-HICKORY FOREST (LOW DRY SUBTYPE) G2G3
SynonymsQuercus alba - Quercus coccinea - Quercus falcata / Kalmia latifolia - Vaccinium pallidum
Forest (CEGL007691).

Ecological Systems: Southern Appalachian Oak F@55202.886).

Concept: Subtype covers the distinctive exampldis drier flora and combinations of plants more
common in the Piedmont, along with those charagtterof the Blue Ridge. These communities are
known only from low to moderate elevation areasinfgahose with granitic substrate. The substrate
may be important for their occurrence. Fire is pialp particularly important for these communities.

Distinguishing Features: The Low Dry Subtype ididguished from the other subtypes by the
occurrence of characteristic lower elevation spesiech afuer cus falcata andQuercus stellata in the
canopy and suite of low elevation, fire-tolerantldse These includBaptisia tinctoria, Slphium
compositum, Solidago odora, Iris verna, Pityopsis graminifolia, andTephrosia virginiana. It lacks any
of the richer flora characteristic of the Basic §le, but shares many heath shrub species with the
Acidic Subtype. The Low Dry Subtype is distinguidheom the Southern Mountain Pine—Oak Forest
by having less pine (though pines are often prasesrnall numbersQuercus falcata andQuercus
stellata tend to be present in small numbers only in the Doy Subtype.

Comments: This is a very distinctive subtype thatine more closely related to Southern Mountain
Pine-Oak Forest or to Low Mountain Pine Forest. Ii¢/fiie is now believed to be important in all
mountain oak forests, it likely is particularly immpant in this subtype.

MONTANE OAK-HICKORY FOREST (WHITE PINE SUBTYPE) G2G3
SynonymsPinus strobus - Quercus alba - (Carya alba) / Gaylussacia ursina Forest (CEGL007517).
Ecological Systems: Southern Appalachian Oak F@@&S5202.886).

Concept: Subtype covers examples with a significantponent oPinus strobus. Most resemble the
Acidic Subtype except for the pine, or have demsalslayers oKalmia latifolia or Rhododendron
maxi mum.

Distinguishing Features: The White Pine Subtypdistinguished from the other subtypes by having
Pinus strobus as a significant natural component, generally foliag 25 percent to 75 percent of the
canopy cover. Sominus strobus may be present in the Low Dry Subtype in particulas

distinguished from White Pine Forest by having nrérthan 75 percent of the canopy cover being
Pinus strobus. It is distinguished from the White Pine Subtyp&bestnut Oak Forest by having
Quercus alba as a significant canopy component. The commerdatahe uncertainties in recognizing a
White Pine Subtype of Chestnut Oak Forests alstyapphis subtype.
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LOW MONTANE RED OAK FOREST G47?
SynonymsQuercus rubra - Acer rubrum/ Calycanthus floridus - Pyrularia pubera/ Thelypteris
noveboracensis Forest (CEGL006192).

Ecological Systems: Southern Appalachian Oak F@@&S5202.886).

Concept: Low to mid elevation mountain forests dwateéd byQuercus rubra, without appreciable
Quercus alba, without the distinctive features of Chestnut Gakest (Mesic Subtype) or Rich Cove
Forest (Red Oak Subtype). This type has a florgimposition suggestive of intermediate soil feytil
lacking the well-developed heath shrub layer of Moe Oak—Hickory Forest (Acidic Subtype) but also
lacking the rich herb layer of Montane Oak—Hick&rest (Basic Subtype).

Distinguishing Features: This type is distinguisfretn most other oak forests by dominance by
Quercus rubra without appreciabl®uercus alba or other oaks, at low elevations. Chestnut Oalestor
(Mesic Subtype) can sometimes be dominate@umrcus rubra with few of the associated species, but
has a composition indicative of very acid soilshwa prominent heath shrub layer.

Comments: This type is included somewhat tentatidesed on its recognition in neighboring states
and on the presence of some low elevation red aastis that have no other classification. Howeit®r,
concept and circumscription remain confused.. TR€Mame and Natural Heritage Program
observations indicate an intermediate-fertility coumity, but parts of the NVC description suggest it
can be much more acidic, wiRhododendron maximum or Gaylussacia ursina abundant. As this more
acidic concept would seem to overlap with Chestait Forest (Mesic Subtype), it is excluded here.

A marginally basic or circumneutral forest wifluercus rubra-dominated canopy, no ericaceous shrubs,
and a moderate herb layer of species su@rashyel ytrum erectum andDichanthelium commutatum
occurs in North Carolina. It is accommodated herenbw, but may warrant a new subtype or variant as
more information becomes available. More depaupé&pagrcus rubra/ Rhododendron maximum

forests along the northern Blue Ridge crest mighinberpreted to fit into this concept as well, bre
treated here as part of Chestnut Oak Forest (Masditype).

CALCAREOUS OAK-WALNUT FOREST G1Q
SynonymsQuercus rubra - Quercus muehlenbergii / Hamamelis virginiana / Polymnia canadensis
Forest (CEGL007215); Basic Mesic Forest (Montaniea&Zaous Subtype) 3Approximation).
Ecological Systems: Southern Appalachian Oak F@@&S5202.886).

Concept: Low elevation dry-mesic mountain slope$ts on dolomite or other calcareous rocks,
dominated or codominated Ig3uercus muehlenbergii and/orJuglans nigra.

Distinguishing Features: Calcareous Oak—Walnutg$tsrare distinguished from all other community
types by canopy composition.

Comments: This type was formerly treated as a pahbty Basic Mesic Forest, a predominantly

Piedmont community type. It does not appear taldg tnesic in composition however, and is distinct
enough from the other subtypes of Basic Mesic Edoewarrant a separate community type.
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MONTANE GRAPE OPENING G2G3
Synonyms\Vitis aestivalis Vine-Shrubland (CEGL003890).
Ecological Systems: Southern Appalachian Oak F@55202.886).

Concept: Type covers openings in forest canopy dated byVitis aestivalis or otherVitis species.

Distinguishing Features: Montane Grape Openingslistenguished by the lack of well-developed tree
canopy over a significant area and strong dominagaétis spp.

Comments: This type was not known at the time effthird Approximation. While vine-dominated
openings may develop in response to logging atdjritnes type should be restricted to those of rétur
origin or others indistinguishable from them. Thesenmunities are known from old-growth forests on
the Tennessee side of the Great Smoky Mountaingidledst small examples are present in North
Carolina. Their natural dynamics are poorly knottiough the presence of dead snags within them
shows that they developed from forest in fairlyer@ctimes. It appears that once established thgy ma
expand. These communities do not fit well into #myme, but are included in Mountain Oak Forests
because that is where they most often occur. Horvdwey may also occur in Mountain Cove Forests.

Piedmont and Coastal Plain Oak Forests

DRY-MESIC OAK-HICKORY FOREST (PIEDMONT SUBTYPE) G4G5
SynonymsQuercus alba - Quercusrubra - Carya alba / Cornus florida / Vaccinium stamineum/
Desmodium nudiflorum Piedmont Forest (CEGL008475).

Ecological Systems: Southern Piedmont Dry Oak-(Progest (CES202.339).

Concept: Type covers dry-mesic forests of acidiang slopes and somewhat sheltered ridges in the
Piedmont and Coastal Plain, dominated by combinatadQuercus alba, Quercus rubra, Quercus
velutina, Carya tomentosa, Carya glabra, along with varying amounts of pine, maple, angdlan Basic
soil plants are absent or scarce, and acid tolegeties such @xydendrum arboreum andVaccinium
spp. are common. These forests cover the moisingerbetween that whefagus becomes a
significant component and that whe&paercus fal cata, Quercus stellata, Quercus marilandica, or
Quercus montana become significant components. Subtype coversniat examples, which lack
characteristic Coastal Plain species.

Distinguishing Features: Dry-Mesic Oak—Hickory Rires distinguished from Dry Oak—Hickory Forest
by a flora of more mesic composition, most clearlyhe canopyQuercus stellata, Quercus falcata,
Quercus marilandica, andQuercus montana are scarce or absent. It is distinguished fromid/ligksxed
Hardwood Forest by the absence of more mesic spqmaeticularlyFagus grandifolia. It is

distinguished from Montane Oak—Hickory Forest by éifbsence of characteristically montane flora,
such aCastanea dentata, Magnolia fraseri, Acer pensylvanicum, Rhododendron calendulaceum, and
Rhododendron maximum. Additionally, some species are widespread in MoatOak—Hickory Forests
but are restricted to more mesic communities thanin the Piedmont and Coastal Plain. These irclud
Kalmia latifolia, Hamamelis virginiana, andPolygonatum biflorum.

The Dry-Mesic Oak—Hickory Forest type is distindugd from Dry-Mesic Basic Oak—Hickory Forest by
the absence or scarcity of a suite of basic indrsasuch aSymphoricarpos orbiculatus, Frangula
caroliniana, Celtis spp.,Fraxinus americana, Cercis canadensis, Brachyelytrum erectum, and
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Dichanthelium boscii. Basic indicators also include a set of speciasdhe characteristic of more mesic
or floodplain communities but that occur in dryesithat are less acidic. These inclédder floridanum,
Carya ovata, Elymus hystrix, Elymus virginicus, Phryma |leptostachya, andPhegopteris hexagonoptera.
Characteristic species of acidic soils, sucaglendrum arboreum, Vaccinium stamineum, Vaccinium
pallidum, Vaccinium tenellum, Gaylussacia frondosa, andChimaphila maculata may be present in basic
communities, but don’t predominate as they do ip Mesic Oak—Hickory Forest.

The Piedmont Subtype is distinguished from the @d&4ain Subtype by floristic difference3uercus
rubrais largely restricted to the Piedmont Subtypeercus nigra, Gaylussacia frondosa, Morella
cerifera, andArundinaria tecta are largely restricted to the Coastal Plain Subtyfine Coastal Plain
Subtype also tends to have at some least somes praore typical of wetter habitats, sucHlag glabra,
Osmunda cinnamomea, andWoodwardia areolata, presumably associated with very small seepage
patches.

Comments: This association is perhaps the most @ymmone in the Piedmont. It is also common in
Virginia, whereQuercus coccinea becomes more common th@uercusrubra as a component. It
extends across the Coastal Plain in northern Magin

DRY-MESIC OAK-HICKORY FOREST (COASTAL PLAIN SUBTYPE ) G3G4
SynonymsQuercus alba - Carya alba / Oxydendrum arboreum - [lex opaca / Gaylussacia frondosa -
Symplocos tinctoria - Vaccinium stamineum Coastal Plain Forest (CEGL004321).

Ecological Systems: Atlantic Coastal Plain Dry &rg-Mesic Oak Forest (CES203.241).

Concept: Type covers dry-mesic forests of acidiang slopes and somewhat sheltered ridges in the
Piedmont and Coastal Plain, dominated by varionsb@eations ofQuercus alba, Quercusrubra,
Quercus velutina, Carya tomentosa, Carya glabra, along with varying amounts of pine, maple, argbtu
poplar. These forests cover the moisture rangedmiwhat wher€agus becomes a significant
component and whef@uercus falcata, Quercus stellata, Quercus marilandica, or Quercus montana
become significant components. Subtype covers ebesnab the Coastal Plain, where characteristic
Coastal Plain species are generally present inrlstvata andQuercus rubra is generally absent.

Distinguishing Features: The Dry-Mesic Oak—Hick&igrest type is distinguished by natural
dominance of a mix of oaks, with or without hiclesj in whichQuercus alba is prominent and more
drought tolerant oak€uercus montana, Quercus marilandica, Quercus stellata, andQuercus falcata)
are scarce or are outweighed by trees more mesophgthQuercus alba. The flora in all strata is
limited to species tolerant of acidic soils, withesies such adxydendrum arboreum, Nyssa sylvatica,
Cornus florida, Vaccinium spp.,Chimaphila maculata, Goodyera pubescens, andHexastylis arifolia
common, and species such@ecis canadensis, Fraxinus americana, Ostrya virginiana, and most
mesophytic herbs absent or scarce.

The Coastal Plain Subtype is distinguished fromRigelmont Subtype by floristic differences, most
prominent in the lower strata. No species of vagnttonstancy distinguish the subtypes, but a site
species that are present in one but lacking irother is generally represented. These speciesdaclu
Gaylussacia frondosa, Symplocos tinctoria, and various wetland species suclirasea palustris,

Magnolia virginiana, Clethra alnifolia, llex glabra, Vaccinium elliottii, Arundinaria tecta, Woodwardia
areolata, Osmundastrum cinnamomeum, andChasmanthium laxum. Other species sometimes present in
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the Coastal Plain Subtype but seldom in the Piedi@ahtype includéorella cerifera andCallicarpa
americana. Species frequently found in the Piedmont Subbydearely or never in the Coastal Plain
Subtype includé&/accinium pallidum, Viburnum rafinesquianum, Viburnum prunifolium, Viburnum
acerifolium, Corylus cornuta, Prunus serotina, Quercus coccinea, Quercus montana, Carya carolinae-
septentrionalis, andChionanthus virginicus. Herbs are scarce in both subtyp@sasmanthium laxum
andMitchella repens are among the most frequent herb layer specitei€oastal Plain Subtype but
scarce in the Piedmont, whitéeracium venosum is frequent in the Piedmont Subtype but largely
absent in the Coastal Plain. The Coastal Plainypelften has a greater mixture of plants of défifeer
moisture tolerance than the Piedmont Subt@uer cus falcata andVaccinium arboreum are frequent
components, as alamamelis virginiana andStyrax grandifolius, and various wetland species.

CommentsPinus taeda is more often a component of the Coastal Plairtyfah even in situations that
do not appear to be recently disturbed. It may b®ee important natural component because of more
frequent fire or because of more severe canopurthahce by hurricanes. The transition from the
Coastal Plain subtype to Mesic Mixed Hardwood FooePry Oak—Hickory Forest appears to be more
gradual than the comparable transition in the P@dnThis may be a result of greater disruption of
natural fire regimes, or may be a result of theireabf Coastal Plain soils. The presence of wetland
species even in these dry upland communities supmably related to small areas of seepage.

The NVC contains 3 associations comparable tosthigype Quercus alba - Carya glabra / Mixed

Herbs Coastal Plain Forest (CEGL007226), formettiybauted to North Carolina, has been clarified as
an association of the Gulf Coa&lercus alba - Quercus nigra - Quercus falcata / Ilex opaca / Clethra
alnifolia - Arundinaria gigantea ssp. tecta Forest (CEGL007862), ar@uercus alba - Carya alba /
Vaccinium elliottii Forest [Provisional] (CEGL007224) are related aisgimns that may overlap this
subtype.

DRY OAK-HICKORY FOREST (PIEDMONT SUBTYPE) G4G5
SynonymsQuercus falcata - Quercus alba - Carya alba / Oxydendrum arboreum/ Vaccinium
stamineum Forest (CEGL007244).

Ecological Systems: Southern Piedmont Dry Oak-(Progest (CES202.339).

Concept: Type covers upland hardwood forests afi@esbils in the driest typical topographic posiso
on south slopes and ridge tops; wh@tercus alba, Q. stellata, andQ. falcata predominate in the
canopy. They are less xeric in composition thar(iher cus stellata - Q. marilandica forests that occur
in specialized edaphic conditions such clay hardpsimallow rock, or very sandy soils. They contain
acid-tolerant flora such &xydendrum arboreum, Nyssa sylvatica, Vaccinium stamineum, Vaccinium
pallidum, andVaccinium arboreum, and lack more base-loving plants. Subtype coygisal examples
of the Piedmont, which lack significant CoastalifPRora.

Distinguishing Features: Dry Oak—Hickory Foreses @istinguished from Dry-Mesic Oak—Hickory
Forests by canopy composition, which Kagrcus stellata, Q. falcata, and other trees more drought-
tolerant tharQuercus alba predominating oveQuercus rubra and other trees less drought-tolerant than
Quercus alba. They are distinguished from Xeric Hardpan Forbegta canopy which contains
significant Quercus alba and other trees thatem® Xerophytic thaQuercus stellata.

44



4" Approximation Guide February 2012

Dry Oak—Hickory Forests are distinguished from Basic Oak—Hickory Forests by having acid-
tolerant plants predominating and by lacking masebloving plants. This is most apparent in theslow
strata, but the number of distinguishing specidésss than in more mesic communities because of the
limited number of species prese@kydendrum arboreum, Vaccinium pallidum, Vaccinium tenellum,
andChimaphila maculata are generally abundant in Dry Oak—Hickory Foregtdibsent or scarce in

Dry Basic Oak—Hickory ForesCercis canadensis, Fraxinus americana, Acer leucoderme, and

Viburnum spp. are generally abundant in Dry Basic Oak—Higkmrest and scarce in Dry Oak—Hickory
Forest, and stronger basic indicators sudiraagula caroliniana, Symphoricarpos orbiculatus, or

Rhus aromatica are often present. As in Dry-Mesic Basic Oak—Higiieorest, species otherwise typical
of floodplains or of more mesic communities maypbesent, though less commonly.

The Piedmont Subtype is distinguished from the @d&4ain Subtype by floristic differences. The
Coastal Plain Subtype generally has a number a@iespéhat are absent in the Piedmont, though they
may not be the dominant species in the communpgctes shared with drier communities, such as
Quercus margarettiae, Quercus incana, Cnidoscolus stimulosus, or Gaylussacia dumosa are often
present in the Coastal Plain Subtype, as are spetigetter communities, such @sercusnigra,
Gaylussacia frondosa, Morella cerifera, andArundinaria tecta.

Comments: As currently defined in the NVC, thisaasation is very broad and not precisely defined,
extending to Mississippi and Kentucky. It appangettcludes the Atlantic Coastal Plain. It appasentl
does not occur in Virginia, where drier sites ateupied by an oak/heath forest of more northerly
affinities. This concept is almost certainly inapgriately broad.

Pinus echinata - Quercus alba / Vaccinium pallidum/ Hexastylis arifolia - Chimaphila maculata Forest
(CEGLO008427) antPinus taeda - Quercus (alba, falcata, stellata) Successional Coastal Plain Forest
(CEGL004766) are widespread associations that appeserlap this. While pines of several species
may be present in natural examples in North Caaplbodominant or dominant pines suggests a
successional version of this community tyPeus taeda - Quercus falcata / Vaccinium pallidum/
Hexastylis arifolia Forest (CEGL006033) has been defined in Virgimd aot attributed to North
Carolina. It is unclear how it relates to this.

A Slate Slope Variant of Dry Oak—Hickory Forest nieyrecognized for steep slopes on slate or other
rocks that break into small fragments. The accutimriaf rock fragments makes these slopes better
drained and somewhat unstable, and it has beersiggthe vegetation is distinctive. They tend to
have morePinus virginiana or Pinus echinata in them, perhaps reflecting more frequent natural
disturbance. They may have some unusual specigs asihus aromatica, along with more typical
acid-tolerant species. These do not appear todtecti enough to recognize as a subtype.

DRY OAK-HICKORY FOREST (COASTAL PLAIN SUBTYPE) G4?
SynonymsQuercus falcata - Quercus stellata - Carya alba / Vaccinium spp. Coastal Plain Forest
(CEGL007246).

Ecological Systems: Atlantic Coastal Plain Dry &rg-Mesic Oak Forest (CES203.241).

Concept: Type covers upland hardwood forests ali@ebils in the driest typical topographic posiso
on south slopes and ridge tops; wh@tercus alba,, Q. stellata, andQ. falcata predominate in the
canopy. They are less xeric in composition thar(iher cus stellata - Q. marilandica forests that occur
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in specialized edaphic conditions such clay hardpsimallow rock, or very sandy soils. They contain
acid-tolerant flora such &@xydendrum arboreum, Nyssa sylvatica, Vaccinium stamineum, Vaccinium
pallidum, andVaccinium tenellum, and lack more base-loving plants. Subtype coeisstal Plain
examples, which have a distinct component of Co&dtén flora.

Distinguishing Features: Dry Oak—Hickory Forests @distinguished from Basic Oak—Hickory Forests
by having acid-tolerant plants predominating arottileg more base-loving plants. This is most apparen
in the lower strata, but the number of distinguigfspecies is less than in more mesic communities
because of the limited number of species pres&gytlendrum arboreum, Vaccinium pallidum,

Vaccinium tenellum, andChimaphila maculata are generally absent in Basic Oak—Hickory Forest.
Cercis canadensis, Fraxinus americana, andViburnum spp. are generally abundant in Basic Oak—
Hickory Forest and less common in Dry Oak—Hickooydst. Dry Oak—Hickory Forests are
distinguished from Dry-Mesic Oak—Hickory Forestsdayopy composition, which h&xiercus

stellata, Q. falcata, and other trees more drought-tolerant tQaier cus alba predominating over
Quercusrubra and other trees less drought-tolerant tQaercus alba. (Quercus alba tends to be
dominant or most abundant in both). It is distirstneid from Xeric Hardpan Forest by a canopy which
contains significanQuercus alba and other trees that are less xerophytic taercus stellata andQ.
marilandica.

The Coastal Plain Subtype is distinguished fromRigglmont Subtype by geography and substrate, and
also by the presence of characteristic Coastah Bla@ciesQuercus falcata is very common, and more
xerophytic trees such &uercus laevis andQuercus margarettiae are often present. A variety of shrubs
and herbs more characteristic of wetter communéiesoften present, includir@gaylussacia frondosa,
Arundinaria tecta, Ilex glabra, Persea palustris, Woodwardia areolata, andOsmundastrum (Osmunda)
Cinnamomeum.

CommentsQuercus alba - Quercus falcata - (Carya pallida) / Gaylussacia frondosa Forest
(CEGL006269) is a more northerly Coastal Plainaii-hickory forest association that ranges from NJ
to VA. It has been questionably attributed to NG i distinctive northern version of Dry Oak--
Hickory Forest that would warrant recognition hag found.

DRY-MESIC BASIC OAK-HICKORY FOREST (PIEDMONT SUBTYP E) G3G4
SynonymsQuercus alba - Quercusrubra - Carya (ovata, carolinae-septentrionalis) / Cercis
canadensis Forest (CEGL007232).

Ecological Systems: Southern Piedmont Dry Oak-(Proeest (CES202.339).

Concept: Type covers dry-mesic Piedmont and CoRé&aath forests with less acidic and more fertile
soils than typical, associated with mafic or intethate crystalline rocks or occasionally calcareous
sedimentary rocks. They are equivalent in moistegime to Dry-Mesic Oak—Hickory Forest, and fall
between Basic Mesic Forest and Dry Basic Oak—Hickarrest on appropriate substrates.

Subtype covers examples in the Piedmont, beliewée ffloristically distinct from those in the Coalst
Plain.

Distinguishing Features: The Dry-Mesic Basic OalcKdry Forest type is distinguished from Basic
Mesic Forest by a drier flora and from Dry BasidkSdickory Forest by a more mesic flora. The
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canopy is dominated bQuercus alba, along with other oaks and hickories. There i®®esally no
Fagus grandifolia in the canopy, andiriodendron is scarce. Drier site oaks suchCagercus stellata,
Quercus marilandica, or Quercus falcata are scarce or absent.

This type is distinguished from Dry-Mesic Oak—Hickd-orest by occurrence of more base-loving flora
that includes species such@snphoricarpos orbiculatus, Frangula caroliniana, Celtis spp.,Fraxinus
americana, Cercis canadensis, Brachyel ytrum erectum, andDichanthelium boscii. Basic indicators also
include a set of species that are characteristimat mesic or floodplain communities but that @éou
dry sites that are less acidic. These inclade floridanum, Carya ovata, Elymus hystrix, Elymus
virginicus, Phryma leptostachya, andPhegopteris hexagonoptera. Characteristic species of acidic soils,
such aOxydendrum arboreum, Vaccinium stamineum, Vaccinium pallidum, Vaccinium tenellum,
Gaylussacia frondosa, andChimaphila maculata may be present, but don’t predominate as theydo i
Dry Mesic Oak—Hickory Forest.

Comments: Although this type is called basic, datia from Virginia show that many examples do not
have basic or even circumneutral pH. But soils Hagber pH, higher base saturation, and higherdeve
of “base” cations than the more acidic Dry-Mesik&tdickory Forest.

The distinction between a Basic and an Intermediabgype, included in earlier versions of tfie 4
Approximation guide, has been dropped.

Quercus alba - Quercusrubra - Quercus prinus - Tilia americana var. caroliniana/ Ostrya virginiana
Forest (CEGL004542) is an association defined layyars of Uwharrie Mountains CVS data, where it
is represented by 5 plots (2-151, 2-165, 3-16768-and 6-151). The plots share a common feature of
abundanfilia americana var. caroliniana, but vary drastically in canopy dominants and esefting,

with one apparently occurring on an alluvial teecaéor the upland sites, it is unclear how they ldiou

be distinguished from other Dry-Mesic Basic Oak-Haiy Forests, other than by the abundance of
Tilia, one of a suite of basic indicators but a stromgesic indicator than most. The distinctness o thi
association needs to be assessed against a bdzdeset of basic communities, and field relatiossd

to be determined.

DRY-MESIC BASIC OAK-HICKORY FOREST (COASTAL PLAIN S UBTYPE) G4?
SynonymsQuercus alba - Carya glabra - Carya alba / Aesculus pavia Forest (CEGL007225).
Ecological Systems: Atlantic Coastal Plain Dry &rg-Mesic Oak Forest (CES203.241).

Concept: Type covers dry-mesic Piedmont and CoR&ah forests with less acidic and more fertile
soils than typical, associated with mafic or intethate crystalline rocks or occasionally calcareous
sedimentary rocks or Coastal Plain sediments. @neyequivalent in moisture regime to Dry-Mesic
Oak-Hickory Forest, and fall between Basic MesiceBband Dry Basic Oak—Hickory Forest on
appropriate substrates. Subtype covers the rarst@dlain examples, containing flora characteristi
the Coastal Plain in addition to widespread fldréhe type.

Distinguishing Features: The Dry-Mesic Basic OalcKdry Forest type is distinguished by natural
dominance of a mix of oaks and hickories in whigkercus alba is prominent and where more drought
tolerant oaksQuercus montanas, Quercus marilandica, Quercus stellata, andQuercus falcata) are
scarce or are outweighed by trees more mesoplmgicQuercus alba. Also, at least some of the lower
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strata contain substantial amounts of speciegdg@tnd on basic or circumneutral soils. This tgpe |
distinguished from Dry-Mesic Oak—Hickory Forestdncurrence of more base-loving flora in
association with less acidic substrate. Heathgast the more acid-loving ones suclOagdendrum
arboreum, Vaccinium pallidum, andVaccinium tenellum, are absent or scard&.axinus americana,
Acer floridanum, Ostrya virginiana, Cercis canadensis, andViburnum spp. may be abundant. A few
examples have distinctive base-loving herbs, bugtrae distinguished more by the woody strata.

The Coastal Plain Subtype often has a greater neixtiiplants of different moisture tolerance thiag t
Piedmont Subtype&uercus falcata is a common component, even as characteristi@aeggpecies are
often present in small numbers.

Comments: This NVC association is unclearly defjragdl it may not fit our examples well.

DRY BASIC OAK-HICKORY FOREST G2G3
SynonymsQuercus alba - Quercus stellata - Carya carolinae-septentrionalis/ Acer leucoderme -
Cercis canadensis Forest (CEGL0O07773).

Ecological Systems: Southern Piedmont Dry Oak-(Progest (CES202.339).

Concept: Type covers dry Piedmont forests with &sdic and more fertile soils than typical,
associated with mafic or intermediate crystallioeks or occasionally calcareous sedimentary rocks.
They are equivalent in moisture regime to Dry Oaikkbiry Forest. They are associated with dry
topographic positions but not with more the extremesituations created by edaphic conditions sagh
clay hardpans, shallow rock, or excessive draindgesxamples are known in the Coastal Plain, but if
any are found, they would be covered by this type.

Distinguishing Features: The Dry Basic Oak—Hickboyest type is distinguished from Dry-Mesic

Basic Oak—Hickory Forest by having a drier flordéjvma canopy containing substantial amounts of
Quercus stellata or Quercus falcata, along with abundar@uercus alba, and lacking substantigluercus
rubra. It is distinguished from Xeric Hardpan Forestdegurring on less extreme soils and having a less
xerophytic canopy that generally has abunduercus alba.

Dry Basic Oak—Hickory Forests are distinguishednfidry Oak—Hickory Forests by a suite of basic
indicator plantsCercis canadensis, Fraxinus americana, Acer leucoderme, andViburnum spp. are
generally abundant in Dry Basic Oak—Hickory Foeesd scarce in Dry Oak—Hickory Forest, and
stronger basic indicators suchFasingula caroliniana, Symphoricarpos orbiculatus, or Rhus aromatica
are often presen€arya spp. andluniperus virginiana are more abundant than in Dry-Mesic Basic
Oak-Hickory Forest, though less confined to it.il\the dry-mesic forests, species more typical of
floodplains or mesic sites may occur in the bagiet but these are less common. More acid-tolerant
species such a@xydendrum arboreum, Vaccinium pallidum, Vaccinium tenellum, andChimaphila
maculata are generally abundant in Dry Oak—Hickory Foregtdibsent or scarce in Dry Basic Oak—
Hickory Forest.

Comments: Earlier drafts of th& Approximation contained a provisions Uwharrie Birrfield
Subtype, represented by the associafaercus alba - Carya glabra - Fraxinus americana / Acer
leucoderme / Vitis rotundifolia Forest (CEGL004541). Several CVS plots existffolt is not clear that
it is distinctive enough to warrant recognitionaasubtype, so it reduced to a variant in the fugasion.
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It is distinguished by a high cover of large bousgevhich leads to a high cover by woody vines and
reduced cover by herbs. However, a variety of P@ttroak forests are sometimes rocky and others
have a high cover of vines even when they areauiy:

PIEDMONT MONADNOCK FOREST (TYPIC SUBTYPE) G3G4
SynonymsQuercus prinus - Quercus alba / Oxydendrum arboreum/ Vitis rotundifolia Forest
(CEGL006281).

Ecological Systems: Southern Piedmont Dry Oak-(Progest (CES202.339).

Concept: Type covers forests of rocky, acidic, @rand eastern Piedmont sites dominate@srcus
montana, occasionally codominated Iuercus coccinea, but lacking characteristic montane species
typical of Chestnut Oak Forests. These typicalljupon isolated erosional remnant hills (monadnocks
or inselbergs), but occasionally occur on bluffs.

Subtype covers most examples, those not havingdisgiactive characteristics of the other subtypes.

Distinguishing Features: Piedmont Monadnock Fonestg be distinguished from Chestnut Oak Forests
by a more limited flora that lacks many characterisiontane species, such@astanea dentata,
Rhododendron calendulaceum, Pyrularia pubera, Gaylussacia ursina, Magnolia fraseri, Carex

pensylvanica, andMaianthemum racemosum. Piedmont species such@aercus falcata andQuercus
stellata are often present. It is distinguished from atlestcommunity types by the dominance of
Quercus montana. Some Dry Oak—Hickory Forests that are transifibm#his type may have abundant
Quercus montana.

The Typic Subtype is distinguished by the absef@significant admixture of pines, more xerophytic
oaks, oiKalmia latifolia.

Comments: This community was tentatively treated asbtype of Chestnut Oak Forest in earlier
versions of the Approximation guide. The recognition of severditypes within it suggests it would
be better treated as a distinct type. While flaréty depauperate, it appears to be as distioch fr
montane Chestnut Oak Forest as Montane Oak—Hidkamgst is from Piedmont oak-hickory forests.
Some examples have well-developed shrub layevaadinium pallidum, or on Occoneechee Mountain,
Gaylussacia baccata, but some hav¥itis rotundifolia dominating the ground cover with little shrub or
herb component. With a more natural fire regimeytimight be more grassy.

Not all isolated hills support this community tyddne abundance of rock may be an important faator i
determining its occurrence, as may soil chemigirtreme soil acidity, accompanied by aluminum
toxicity, has been suggested as important. Mosheles are on hard rhyolite flows or quartzite.Ha t
Uwharrie Mountains, the Piedmont Monadnock Forngse ioccurs on higher knobs of felsic volcanic
rocks, grades to Dry or Dry-Mesic Oak—Hickory Fomswnslope, but is abruptly replaced by Basic
Oak—-Hickory Forest on mafic volcanic rocks. In thegyest monadnock expanses in the Uwharrie
Mountains, there is a distinct landscape patteth@fTypic Subtype occurring on knobs and ridge top
the Pine Subtype on east and west side slopeXette Subtype on south slopes, and the Heath Sabtyp
on north slopes. On most smaller monadnocks elsewhehe Piedmont, only the Typic Subtype is
present. A few examples elsewhere occur on mafietermediate igneous rocks. These may represent a
distinct variant.
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PIEDMONT MONADNOCK FOREST (PINE SUBTYPE) G2
SynonymsQuercus prinus - Pinus echinata / Vaccinium pallidum Piedmont Monadnock Forest
(CEGL004148).

Ecological Systems: Southern Piedmont Dry Oak-(Proeest (CES202.339).

Concept: Subtype covers examples vidthus echinata as a significant component that is not merely
successional after severe human disturbance, dignacaurring on west and east slopes in the
Uwharrie Mountains, and occasionally elsewheres Blabtype is not meant to cover ®iaus echinata
groves that are sometimes a component within Dik-Bl&ckory Forest.

Distinguishing Features: The Pine Subtype is distished from the Typic Subtype by having a
persistent significant componentihus echinata (greater than 10 percent).

Comments: While a substantial component of pirgeiterally interpreted as successional, indicating
past cultivation or clearcutting in most Piedmoak éorests, in at least some monadnock situations i
seems to be a natural longer-term component. lextensive monadnock forests of the Badin area of
the Uwharrie Mountains, there is a repeating patbéithis subtype occurring on east and west side
slopes. A couple of examples have a f&ivws palustris trees.

PIEDMONT MONADNOCK FOREST (HEATH SUBTYPE) G3
SynonymsQuercus prinus - Quercus alba / Oxydendrum arboreum/ Kalmia latifolia Forest
(CEGLO004415)

Ecological Systems: Southern Piedmont Dry Oak-(Progest (CES202.339).

Concept: Subtype covers examples with a dense $dyabofKalmia latifolia, generally occurring on
north-facing side slopes.

Distinguishing Features: The combinationQafer cus montana-dominated canopy and dertsaimia
latifolia shrub layeroccurringin the eastern or central Piedmont, distinguishesssubtype from all
other communities. Communities with only spafsgmia latifolia should not be classified as this
subtype. In the western Piedmont and Blue Ridges@iut Oak Forest (Dry Heath Subtype) may be
locally dominated by the same combination of spebigt typically is more diverse and contains other
characteristic montane species suckagussacia baccata, Gaylussacia ursina, Rhododendron
calendulaceum, or Castanea dentata. This subtype sometimes grades into Piedmont/@bB&tin Heath
Bluff on lower slopes, where more mesic canopy appever the deng€almia shrub layer. However,
in most places the two subtypes occur alone.

Comments: This subtype may be largely confinedh¢éoldwharrie Mountains. It is compositionally
related to the oak-heath forests of the Virginiadaiont, which cover large expanses of the landscape
as well as to the Chestnut Oak Forests of the namsBymplocos tinctoria can be an important shrub
component.
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MIXED MOISTURE HARDPAN FOREST G2?
SynonymsQuercus phellos - Quercus (alba, stellata) - Carya carolinae-septentrionalis Hardpan Forest
(CEGL004037).

Ecological Systems: Piedmont Hardpan Woodland amddt (CES202.268).

Concept: Type covers forests of clay hardpan satls restricted internal drainage, where shallow
water ponds in the winter but which are dry for bafg¢he growing season, and whose vegetation is a
mix of wetland and upland species. TypicalDyercus phellos is mixed withQuercus alba, Quercus
stellata, or Carya carolinae-septentrionalis as the predominant canopy.

Distinguishing Features: This type is distinguishgdao-occurrence by wetland and upland species,
generally some of the above, without segregatitmadistinct Xeric Hardpan Forest and Upland
Depression Swamp communities. They show evidensealfow ponding of water but not of water
flow. The mix of typically widely segregated trgaesies is distinctive for this type.

Comments: The distinctness of this community hanlwkebated. Its composition would appear to be
ecotonal, but it can cover areas of several aofteny without the presence of either of the enadhpoi
communities. This type is more narrowly defineditih@ost community types, but does not have clear
enough affinities to make it a subtype of any ssngher type.

SWAMP ISLAND EVERGREEN FOREST G2G3
SynonymsQuercus hemisphaerica - Pinus taeda - (Quercus nigra) / Osmanthus americanus var.
americanus/ llex glabra Forest (CEGL007022). Coastal Fringe Evergreendtgg€ Approximation).
Ecological Systems: Atlantic Coastal Plain Dry &rg-Mesic Oak Forest (CES203.241).

Concept: Type covers forests of sandy upland islaudrounded by swamps, dominatedJugrcus
hemisphaerica andPinus taeda, sometimeguercus nigra, and containing several species otherwise
found in North Carolina only in maritime and coagtane communities. Natural isolation from fire is
thought to be an important determinant of theseroanities.

Distinguishing Features: Swamp Island Evergreere$ias distinguished from the various oak-hickory
forest types by the abundant presence of hardwoads typical in North Carolina in the coastal zone,
most commonlQuer cus hemisphaerica andOsmanthus americanus, but sometimes includinQuer cus
virginiana, Quercus geminata, and other species. It is distinguished from Caddstinge Evergreen
Forest and Maritime Evergreen Forest by its inlmation, but also by the lack of certain charastier
species, such dkex vomitoria. Swamp Island Evergreen Forest sometimes grate®ine/Scrub Oak
Sandhill, from which it is distinguished by a densanopy, lack of evidence of present or past
abundance dPinus palustris, and scarcity of shade-intolerant species. Tha8rdition may become
blurred with logging and long lack of fire.

Comments: Communities of this type were treate@aastal Fringe Evergreen Forest in tffe 3
Approximation. Both types are low in floristic dig#ty and share an abundance of evergreen woody
species otherwise common in North Carolina onlgnaritime forests. They appear distinct enough to
recognize as separate types. However, further figag®n is needed of their behavior in stateh® t
south, where they may be less distinct.
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Pinus taeda - Quercus hemisphaerica / Osmanthus americanus / llex glabra Woodland (CEGL003619)
is a swamp island woodland association attributeddrth Carolina and states southward to Florida. |
appears to overlap this subtype in concept. Itsrg&son includes "open to closed canopy."

Quercus virginiana - Pinustaeda/ Ilex vomitoria / Chasmanthium sessiliflorum Forest [Provisional]
(CEGL004095)Quercus virginiana / Vaccinium arboreum - llex vomitoria Forest (CEGL007028), and
Quercus hemisphaerica - Quercus geminata / Persea borbonia - Osmanthus americanus Forest
(CEGL004787) are other inland island communitiehwimilar "maritime" compaosition recognized in
SC, GA, and FL. The perception of maritime chanagfeéhese communities is probably specific to
North Carolina. Many of the indictor species areenwidespread inland farther south, &akrcus
hemisphaerica occurs in a wide variety of communities.

High Elevation Rock Outcrops

HIGH ELEVATION ROCKY SUMMIT (TYPIC SUBTYPE) G2
SynonymsSaxifraga michauxii - Carex misera - Danthonia spicata - Krigia montana Herbaceous
Vegetation (CEGL004279).

Ecological Systems: Southern Appalachian Rocky Siif@iES202.327).

Concept: Type covers communities of flat to vettascrops of fractured rock on ridge tops, uper t
mid slopes, or other topographically exposed sgifiat high elevations, generally above 4000 feet.
Vegetation of Rocky Summits is sparse to moderatiensity and is generally characterized by a rhix o
growth forms or by predominantly forbs and sparsedy vegetation.

Subtype covers most examples, with substratesngrigim felsic to mafic but not having a strong
component of flora associated with basic soils itih the highest elevations.

Distinguishing Features: High Elevation Rocky Sumsnare distinguished from forests, shrublands, and
grasslands by a structure of sparse vegetatiorrbabeous vegetation of moderate cover with extensi
fractured, bare rock. Patches of shrub cover anergdly present on edges or in pockets of deep l=ail
sizeable areas of shrub dominance should be caorditheath Balds. High Elevation Rocky Summits
are distinguished from High Elevation Granitic Danty having abundant fractured rock, in contrast to
the largely smooth bedrock of the domes. They mtenduished from cliff communities by their
occurrence in more topographically exposed sitnatiat mid slope or higher. The cliff types occar o
lower slopes and in gorges, almost always at l@lerations. Their vegetation is often sparser, but
what trees are able to grow are often of largeistatHigh Elevation Rocky Summits are distinguished
from Low Elevation Rocky Summits by the generaleadz® of low elevation plants suchRisdia

teres, Talinum teretifolium, Selaginella rupestris, andQuercus montana. High elevation plants that are
generally absent in Low Elevation Rocky Summitdude Sbbaldiopsis tridentata, Trichophorum
caespitosum, Carex brunnescens, Geum radiatum, Liatris helleri, Solidago spithamaea, Houstonia

montana, Menziesia pilosa, Abies fraseri, Picea rubens, andSorbus americana.

The Typic Subtype is distinguished from the Higlakle8ubtype by the presence of plants not present at
the highest elevations. These includmia latifolia, Amelanchier arborea, Vaccinium pallidum,

Danthonia spicata, Krigia montana, Carex umbellata, andDichanthelium acuminatum. The Typic

Subtype is distinguished from the Little Bluesteasi® Subtype by the absence or minor role of warmer
site plants characteristic of that subtype, sucBchizachyrium scoparium andCoreopsis major and the
presence of more typical cool site plants suc8lasaldiopsis tridentata, Angelica triquinata, and
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Sorbus americana. It is distinguished from the Ninebark Basic Sydatyy the absence or scarcity of
Phlox subulata ssp. subulata, Packera plattensis (= Senecio plattensis), andPhysocar pus opulifolius.

Comments: This subtype covers most High Elevatiooki Summits, both felsic and mafic. It includes
several groups distinguished by Wiser (1993), iditlg two that she emphasized as being on mafic
rocks. There may be sufficient difference to recogma basic and acidic subtype from the communities
included here; however, the flora of these grogp®ot strongly calciphilic and the floristic bafs
distinction is not clear enough at this time.

This subtype has two variants. The Typic Variard tee characteristics of the type. The Ice/Rock Fal
Variant is a distinctive open community that rarielyms at the base of vertical Rocky Summit or
Granitic Dome cliffs where substantial amountscefform in the winter and fall to the base of thi.c
This variant is analogous in ecological proceghéoice pond community of South Carolina (Hill 1999
but is much higher in elevation and consequenthatiser different floristically. Its environmentas
relatively level terrace of fallen boulders and sbithe base of the cliff, with small areas of evat
impounded by the accumulation of the terrace ltimfincludes boulderfield and wetland species as
well as typical Rocky Summit species, some of wlapparently established after falling from the rock
above. It may warrant recognition as a distincttygo, with further study.

This subtype apparently occurs only in North Cakand adjacent Tennessee.

Photinia melanocarpa - Gaylussacia baccata / Carex pensylvanica Shrubland (CEGL008508) is a G1?
rock outcrop association defined in Virginia anatstl to potentially be in North Carolina. It is
described as a mosaic of shrub patches, herb pat@he bare rock. If something like it occurs, it
fit as a subtype of High Elevation Rocky Summitaght be a kind of glade.

HIGH ELEVATION ROCKY SUMMIT (HIGH PEAK SUBTYPE) Gl
SynonymsSaxifraga michauxii - Carex misera - Oclemena acuminata - Solidago glomerata
Herbaceous Vegetation (CEGL004277).

Ecological Systems: Southern Appalachian Rocky Suirf@iES202.327).

Concept: Subtype covers examples in topographieaippsed settings at the highest elevations, where
even mid-elevation species are largely absent.

Distinguishing Features: The High Peak Subtypessngjuished from other subtypes by a high
elevation location combined with absence or scadfiplants from other subtypes. Species typically
lacking in this subtype includ€almia latifolia, Amelanchier arborea, Vaccinium pallidum, Danthonia
spicata, Krigia montana, Carex umbellata, andDichanthelium acuminatum.

Comments: This subtype was distinguished by queing analysis in Wiser (1993).

HIGH ELEVATION ROCKY SUMMIT (LITTLE BLUESTEM BASIC  SUBTYPE) G1
Synonyms Schizachyrium scoparium - Saxifraga michauxii - Coreopsis major Herbaceous Vegetation
(CEGL004074).

Ecological Systems: Southern Appalachian Rocky Suif@iES202.327).
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Concept: Subtype covers examples on southern demesxposures, on amphibolite or other basic
substrates or felsic rocks subject to base-richage While not strongly calciphilic, the flora ¢aims
species not otherwise common in High Elevation Rd&@kmmits. The warm exposure allows some
lower elevation plants to mix with high elevatiquesies.

Distinguishing Features: The Little Bluestem B&S&ibtype is distinguished from other subtypes of

High Elevation Rocky Summit by the occurrence afradantSchizachyrium scoparium, Coreopsis

major, and other typically more low elevation speciéss Histinguished from Low Elevation Rocky
Summits and Low Elevation Glades by the presendgpatally high elevation species such as
Sbbaldiopsistridentata, Angelica triquinata, andSorbus americana. It is distinguished from High
Elevation Mafic Glade by lower vegetation cover amare extensive bare rock. While the flora suggests
basic soil conditions and research has shown b high in base cations, not all examples are on
mafic rocks. Some occur on normally acidic rocksolvthave some seepage, presumably because the
seepage brings higher concentrations base cations.

Comments: This subtype was distinguished in amalygiWiser (1993). This community is only
marginally distinct from Low Elevation Mafic Gladeut the lower plant cover and greater importance
of bare rock tie it to High Elevation Rocky Summit.

HIGH ELEVATION ROCKY SUMMIT (NINEBARK BASIC SUBTYPE ) G1?
SynonymsPhysocar pus opulifolius / Campanula divaricata - Tradescantia subaspera - (Packera
plattensis) Sparse Vegetation (CEGL004759). Montane Maficfiiif part).

Ecological Systems: Southern Appalachian Montari¢ &1d Talus (CES202.330).

Concept: Subtype covers vertical amphibolite chfith sparse vegetation dominatedRysocarpus
opulifolius, Phlox subulata, andPackera plattensis (= Senecio plattensis). These communities lack
many of the typical Rocky Summit plants and araditgonal to Montane CIiff communities.

Distinguishing Features: The Ninebark Basic Subtgmistinguished by sparse vegetation that indude
Physocarpus opulifolius, Packera plattensis (= Senecio plattensis), andPhlox subulata ssp. subulata.

Comments: This community type is not well underdiand the basis for its distinctness is not elgtire
clear. However, it was distinguished in analysidtiger (1993).

HIGH ELEVATION ROCKY SUMMIT (HIGH PEAK LICHEN SUBTY  PE) G2?
Synonymsiasallia papulosa - Umbilicaria caroliniana Nonvascular Vegetation (CEGL004386). High
Elevation Granitic Dome (High Peak Lichen Subtygsrlier 4" Approximation drafts).

Ecological Systems: Southern Appalachian Granitee (CES202.297).

Concept: Subtype covers rare examples of steeprtthygsloping, dry, smooth outcrops at high
elevations, where shallow soils mats are nearlgmttend vegetation consists almost entirely of the
umbilicate lichend.asallia papulosa or Umbilicaria caroliniana, along with crustose lichens. The
environment of this subtype has characteristidsoti High Elevation Rocky Summit and High
Elevation Granitic Dome.
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Distinguishing Features: The High Peak Lichen Spibtig distinguished by the dominancd.aallia
papulosa or Umbilicaria caroliniana and the absence or near absence of both crewideshallow soll
herb mats.

Comments: This subtype was treated as a subtyg@bfElevation Granitic Dome in early drafts, and
is placed by NatureServe in the Granitic Dome egiold system. It remains one of the more poorly
understood of the communities in tH& Approximation. The limited number of people whaica
distinguish and who report on the different speofesmbilicate lichens makes collecting information
difficult. It was initially defined based on CVSgblon Grandfather Mountain, and indicated to likely
occur in the Roan Mountain area. Neither mountamwell-developed granitic domes, though smooth
surfaces that resemble exfoliation faces are lpgasent. Additional vertical, smooth rock faces
covered with umbilicate lichens in the Black Moungsamay also be this community. While the large
High Elevation Granitic Domes farther south in theuntains sometimes have extensive faces
dominated by umbilicate lichens, these appareméynat this community, which is confined to a few
peaks north of Asheville and is limited to highkavations. More study is needed to fully understand
these communities. The move from High Elevationf@@Dome remains somewhat uncertain, but
their association with rocky summits and highevat®n appear to make it a better fit.

HIGH ELEVATION GRANITIC DOME G2G3
SynonymsSelaginella tortipila - Krigia montana - Houstonia longifolia Herbaceous Vegetation
(CEGL004283).

Ecological Systems: Southern Appalachian Granitome (CES202.297).

Concept: Type covers communities of large, smamstfgliation surfaces with few cracks, at high
elevations, generally over 3000 feet. Vegetatiomg@mitic domes consists primarily of lichens oneba
rock or of shallow mats generally dominatedSejaginella tortipila.

Distinguishing Features: Granitic Domes are distisiged from other rock outcrop communities by a
near absence of crevices and deep soil pocketsasthe vegetation is strongly dominated by skallo
mats. In contrast, glades have extensive areasepfett soil where herb or shrub cove is high. Rocky
summits may have local areas of shallow soil nfatsalso support substantial plant cover rooted in
crevices or deeper pockets. Cliffs are located anemiopographically sheltered situations, genematly
lower slopes or gorge walls, and generally alsovavee fractured. Smooth, exfoliated rock faces Wwhic
extend onto lower slopes or gorge walls shoulddatéed as High Elevation Granitic Domes if the rock
is largely free of fractures and the vegetatiosinsilar to that described above.

Comments: The Typic Subtype has two variants. TymclVariant fits the above description of the
subtype. The Ice/Rock Fall Variant is a distinctbgen community that forms rarely at the base of
vertical Granitic Dome faces where substantial am®of ice form in the winter and fall to the bade
the cliff. This variant is analogous in ecologipabcess to the ice pond community of South Carolina
(Hill 1999), but is at somewhat higher elevatids.dnvironment is a relatively level terrace ofdal
boulders and soil at the base of the cliff, withairareas of water impounded by the accumulatiomef
terrace, and with a cold and wet microclimate aedity accumulation of fallen ice. Its flora inclsde
boulderfield and wetland species as well as tygrmatky Summit species, some of which apparently
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established after falling from the rock above. TWasiant may prove distinctive enough to warrant a
subtype or even a full type. However, occurrencesapparently all small and very heterogeneous.

The smooth rock surfaces of granitic domes giventddferent dynamics from other rock outcrop
communities. Soil mats accumulate slowly, gradulaigoming deep enough to support patches of
shrubs and even trees. But those on steeper stopatually slough off, renewing the bare rock face.
With roots confined to the soil mat, the fall afraee in a storm or after its death in a droughtropulls
up the soil mat and destroys it. Granitic domeseappo exist as a mosaic of patches in a cyclimary
succession.

The High Peak Lichen Subtype, included in earliaftd of the 4 Approximation, has been changed to
a subtype of High Elevation Rocky Summit. This mosains somewhat uncertain.

Low Elevation Cliffs and Rock Outcrops

LOW ELEVATION ROCKY SUMMIT (ACIDIC SUBTYPE) G3?
SynonymsSaxifraga michauxii Herbaceous Vegetation (CEGL004524).

Ecological Systems: Southern Appalachian Rocky Suirf@ES202.327).

Concept: Type covers communities of flat to vettaacrops of fractured rock on ridge tops, uper t
mid slopes, or other topographically exposed sgitat low to mid elevations, general below 4000. fee
Vegetation of Rocky Summits is sparse to moderatkensity and is generally characterized by a rhix o
growth forms or by predominantly forbs and sparsedy vegetation. Subtype covers examples on
felsic rocks, quartzite, or other acidic rockskiag plants that indicate higher pH conditions.

Distinguishing Features: Rocky Summits are distisiged from Montane Cliffs by occurring in
topographically exposed situations. Cliffs are aoed to lower slopes, gorges, or other sheltered
environments. Rocky Summits are distinguished fgbaes and granitic domes by different rock and
vegetation structure. They consist of rock withradant crevices, in contrast to the smoother rock of
granitic domes and glades. They thus offer scattdeeper rooting sites for plants as well as sface
plants of bare rock and soil pockets. Domes offaintg shallow soil mats, while glades offer more
extensive soil that is a little deeper. Vegetabarrocky summits is generally characterized by xa ofi
growth forms, including lichens, mosses, forbspgreids, shrubs, and trees, or by predominantlggor
or shrubs. Rocky summits are distinguished fromtk&alds and various forest communities by low
cover of woody plants, less than 50 percent cover.

The Acidic Subtype is distinguished from the B&&ibtype by the lack or near lack of plants prefgrri
higher pH conditions, such &heilanthes lanosa, Hylotel ephium tel ephioides (= Sedum telephioides),
Aquilegia canadensis, andPycnanthemum incanum. Given the often sparse vegetation of Rocky
Summits, these species may be limited in abundevee in the Basic Subtype.

Comments: This community type occurs in Georgiajt®&arolina, Tennessee, and probably Virginia,
and occurs in the Piedmont as well as the MourRagion.

56



4" Approximation Guide February 2012

LOW ELEVATION ROCKY SUMMIT (BASIC SUBTYPE) Gl
SynonymsSaxifraga michauxii - Cheilanthes lanosa - Hyl otel ephium tel ephioides Herbaceous
Vegetation (CEGL004989).

Ecological Systems: Southern Appalachian Rocky Siif@iES202.327).

Concept: Subtype covers examples on mafic or bgseous, metamorphic, or sedimentary rocks, or
acidic rocks influenced by base-rich seepage, aantaplants that prefer higher pH conditions.

Distinguishing Features: The Basic Subtype is migtished from the Acidic Subtype by the presence of
plants preferring higher pH conditions, suclCasilanthes lanosa, Hyl otel ephium telephioides (=

Sedum telephioides), Aquilegia canadensis, andPycnanthemum incanum. Most species of the Acidic

Herb Subtype, such &$ydatica petiolaris (= Saxifraga michauxii), Danthonia spicata, Heuchera

villosa, andCampanula divaricata are also present. Rocky summits are extremelydgptaeous
environments, with moisture and nutrient levelsyiray greatly among small microsites. Indicator pgan
of acidic or basic conditions may be sparse.

LOW ELEVATION ROCKY SUMMIT (QUARTZITE LEDGE SUBTYPE ) Gl
Synonyms1 e ophyllum buxifolium - (Hudsonia montana) / Selaginella tortipila - Carex umbellata
Quiartzite Outcrop Dwarf-shrubland (CEGL007010).

Ecological Systems: Southern Appalachian Rocky Siif@iES202.327).

Concept: Subtype covers the distinctive commundaidat-lying quartzite ledges at moderate
elevation, with vegetation generally having aburidcaimia buxifolia (= Leiophyllum buxifolium),
Hudsonia montana, or Rhododendron carolinianum, and herbaceous mats dominatedsdgpginella
tortipila. The extensive smooth horizontal surfaces, couplidtthe weathering resistance and extreme
acidity of quartzite, make these sites a distimeirenment with vegetation not resembling otherksoc
summits. These communities are best developed astlentensive on the rim of Linville Gorge. They
may occur elsewhere, but not all quartzite rockysits support this subtype.

Distinguishing Features: The Quartzite Ledge Subtgalistinguished from the other subtypes of both
Low Elevation Rocky Summit and High Elevation Ro&ymmit by the combination of distinctive
environmental features, as well as by its vegeataSdaginella tortipila is not prominent in other
subtypes, andalmia buxifolia is much less frequertiudsonia montana is present only on the
southeast rim of Linville Gorge, but this type nm@/recognized outside of its range where flat-lying
guartzite ledges support an otherwise-similar comitguWhile the Quartzite Ledge Subtype resembles
High Elevation Granitic Dome in havirfgglaginella tortipila as a near-constant patch dominant, and in
sharing a number of species, includ®ar ex umbellata, Danthonia sericea, and a number of the shrubs,
there are substantial floristic as well as envirental differences. In roughly 15 plots in the Ceral
Vegetation Survey database for the Quartzite L&idaype and 40 for Granitic Domes, plant species
frequent in the Quartzite Ledge Subtype and seldonever in Granitic Domes includi®ypericum
densiflorum, Xerophyllum asphodel oides, Coreopsis major, andTsuga caroliniana. Species of High
Elevation Granitic Domes and scarce or absentigstliibtype includélypericum gentianoides,

Houstonia longifolia, Hypericum buckleyi, Krigia montana, andDiervilla sessilifolia.

Comments: This subtype is equivalent to tHeARpproximation Quartzite Variant of High Elevation
Rocky Summit. Its elevational range is near thed4€i@vation that is the general division betweeghHi

57



4" Approximation Guide February 2012

Elevation and Low Elevation Rocky Summit. Howewvagst examples fall below 4000 feet, and the
xeric nature of the vegetation, importance of falegd absence of most of the characteristic high
elevation plant species tie it more closely to otheewv Elevation Rocky Summits.

LOW ELEVATION GRANITIC DOME G2
SynonymsSelaginella rupestris - Schizachyrium scoparium - Hypericum gentianoides - Bulbostylis
capillaris Herbaceous Vegetation (CEGL007690).

Ecological Systems: Southern Appalachian Graniboe (CES202.297).

Concept: Covers communities of lower elevatiormgéaismooth, exfoliation surfaces with few cracks,
where vegetation consists primarily of lichens anglrock or of shallow mats generally dominated by
Sdaginella rupestris. They generally occur below 3000 feet elevation.

Distinguishing Features: Granitic Domes are distisiged from other rock outcrop communities by a
near absence of crevices and deep soil pocketsasthe vegetation is strongly dominated by shallo
mats. In contrast, glades have undulating rock mitine extensive areas of better-developed shallow
soil where graminoids and low shrubs may predoreirRbcky summits may have local areas of
shallow soil mats, but also support substantialfptaver rooted in crevices or deeper pocketsf<dife
located in more topographically sheltered situatjagenerally on lower slopes or gorge walls, and
generally also are more fractured. Smooth, exitiabck faces which extend onto lower slopes or
gorge walls should be treated as High Elevatiom{@icaDomes if the rock is largely free of fractare
and the vegetation is similar to that describedsabo

Comments: The communities formerly known as tha®dariant of Low Elevation Granitic Dome
have been removed to the newly defined Low ElewaBasic Glade type. This association occurs in
North Carolina, Georgia, and possibly South Caeolin

Low Elevation Granitic Domes appear to undergodicyrimary succession in small patches, similar
to that in High Elevation Granitic Domes.

MONTANE CLIFF (ACIDIC HERB SUBTYPE) G3G4
Synonyms:Asplenium montanum - Heuchera villosa Felsic Cliff Sparse Vegetation (CEGL004980).
Ecological Systems: Southern Appalachian Montari¢ &1d Talus (CES202.330).

Concept: Type covers steep to vertical rock ous@priver bluffs, lower slopes, and other
topographically sheltered locations. It is morerovaty defined than the features that are commonly
called cliffs; vertical outcrops on ridge tops amper slopes are classified as Rocky Summit
communities. Some of the communities called cliifthe Third Approximation have been removed to
the new glade types. Subtype covers the more conaxamples where bare rock, crustose lichens,
mosses, or sparse herbs and woody vegetation pnealiem

Distinguishing Features: Montane Cliffs are distiistned from forest and shrubland communities by
having contiguous rock outcroppings large enoudioim a canopy break. In general, the minimum
size is about 10 meters in height. Smaller rockmas that are completely shaded by the adjaceestfo
should not be treated as notable occurrences. Mer@éffs are distinguished from Rocky Summit
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communities by occurring in more topographicallglséred locations, generally below mid slope. The
plant species that are incidentally present areerfikely to include mesophytic species suciiaga
canadensis, Quercus rubra, Betula spp., orRhododendron maximum, and to lack plants of more exposed
sites. However, cliffs are heterogeneous envirorimy@md xerophytic, mesophytic, and even
hydrophytic species are often present in differeitrosites in close proximity. In addition, cliftan

vary with slope aspect and degree of topograplettestng.

Montane Cliffs are distinguished from Low Elevatianidic Glades and Low Elevation Basic Glades
by having vertical rock more prominent and by hgvamly limited area of soil mats with herbaceous
vegetation. The herbaceous and woody vegetatidnstippesent on Montane Cliffs is primarily rooted
on bare rock or in crevices rather than in soilanat

The Acidic Herb Subtype is distinguished from trerdlina Rocktripe Subtype by having vegetation
dominated by bare rock, crustose lichens, or platiter than umbilicate lichens, though umbilicate
lichens may be a component. The Acidic Herb Subiypstinguished from the Mafic and Calcareous
Subtypes by the absence of plant species indicafiteher pH conditions. These indicator plants ar
sometimes present only in small numbers, as atitplare usually sparse on cliffs.

Comments: The acidic, mafic, and calcareous atifimunities, treated as full types in the Third
Approximation, have been reduced to subtypes heigeneral, the variation in these communities due
to chemical influences, while real, appears to beenimited than previously believed.

Much descriptive literature differentiates cliffg blope aspect. These differences can be strikimgnw
extreme, but variable occurrence of seepage amdreaty variable microsites usually make the
distinction nearly meaningless. The most sheltehés can be very dry, and even south-facing sliff
can have moist crevices or wet seeps. Slope aispgotentially more important in the more exposed
vertical portions of some Rocky Summit communities.

Comments: This subtype as defined is more divérse most other subtypes. Additional subtypes may
be able to be distinguished with more study. Vdsdhat can be recognized include examples on
guartzite, examples on felsic gneisses and schistsyery moist, moss-covered examples transitimnal
Spray Cliff. Montane Cliff Sparse Vegetation (CE®Y993) was formerly defined in NVC for North
Carolina, but has been dropped.

MONTANE CLIFF (ACIDIC LICHEN SUBTYPE) G2?
Synonymsiasallia papulosa - Lasallia pensylvanica Nonvascular Vegetation (CEGL004385).
Ecological Systems: Southern Piedmont Cliffs (CES286).

Concept: Subtype covers the rare examples thatcanénated by umbilicate lichens. These outcrops are
known only from the upper Piedmont, but they asoamted with communities more typical of the
Blue Ridge and their floristic affinities are masbsely tied to Montane CIiff

Distinguishing Features: Subtype is distinguishrednfall other communities by the dominance of
Lasallia papulosa andLasallia pensylvanica with virtually no vascular plants.
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Comments: This is a very narrowly defined, vergr@ommunity. At present, it is known only from
Hanging Rock State Park; however, it has not bedelwsought and may be found elsewhere.

MONTANE CLIFF (CAROLINA ROCKTRIPE SUBTYPE) G4?
SynonymsUmbilicaria mammulata Nonvascular Vegetation (CEGL004387).
Ecological Systems: Southern Appalachian Montari¢ &1d Talus (CES202.330).

Concept: Moist, shaded, generally vertical outcregsereUmbilicaria mammulata strongly dominates
over a large area and vascular plants are spaedgsent.

Distinguishing Features: The Carolina Rocktripetgpé is distinguished from all other subtypes by th
dominance otUmbilicaria mammulata over an area of at least 0.1 hectare. It has e videly
recognized, but is not believed as rare as thei@tidhen Subtype.

MONTANE CLIFF (MAFIC SUBTYPE) G3
Synonyms: Idydrangea arborescens, Toxicodendron radicans) / Heuchera americana - (Dichanthelium
depauperatum, Woodsia obtusa) Shrubland (CEGL004395).

Ecological Systems: Southern Appalachian Montarif &1d Talus (CES202.330).

Concept: Subtype covers all examples occurring aficsubstrates or mixed substrates containing
plant species characteristic of mafic substrates.

Distinguishing Features: The Mafic Subtype is dgtiished by occurrence on mafic rock substrate or
by the presence of plants that indicate basiccamititions but without those indicative of stronger
calcareous condition€ystopteris protrusa, Micranthes (Saxifraga) careyana, Micranthes (Saxifraga)
caroliniana, Asplenium trichomanes, Asplenium rhizophyllum, Aquilegia canadensis, Hydrangea
arborescens, Philadel phus inodorus, Ulmus rubra, or species of Rich Cove Forests may indicatecbasi
chemistry. Indicator plants are often low in aburzig with more widespread species of rock outcrops
or of surrounding forests more commaioxicodendron radicans is sometimes abundant. These
communities generally occur on mafic rocks, but megur on felsic rocks that are influenced by the
chemistry of nearby mafic rocks through seepage.

Comments: The acidic, mafic, and calcareous aifimunities, treated as full types in the Third
Approximation, have been reduced to subtypes heigeneral, the variation in these communities due
to chemical influences appears to be more limiteah fpreviously believed. The distinction between th
Mafic Subtype and Calcareous Subtype needs fustiely.

MONTANE CLIFF (CALCAREOUS SUBTYPE) G3G4
SynonymsAsplenium ruta-muraria - Pellaea atropurpurea Sparse Vegetation (CEGL004476).
Ecological Systems: Southern Interior Calcareou$ (CES202.356).

Concept: Subtype covers examples on dry to molsaeasous rock, characterized Bgllaea
atropurpurea, Asplenium ruta-muraria, Aspleniumresiliens, Aquilegia canadensis, Cystopteris
bulbifera, and a variety of mosses.
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Distinguishing Features: The Calcareous Subtypkstsguished from other subtypes by the presence
of strong calciphilic plants such Bsllaea atropurpurea, Cystopteris bulbifera, Asplenium ruta-

muraria, Aspleniumresiliens, as well as more generally base-loving speciels asaquilegia

canadensis andAsplenium rhizophyl lum.

CommentsCystopteris bulbifera - (Asplenium rhizophyllum) Sparse Vegetation (CEGL004394) is
another calcareous cliff association of sinkholésyaccurring in adjacent states. It is unlikedyaccur
in North Carolina.

TALUS VINELAND G2G3Q
SynonymsParthenocissus quinquefolia / (Dicentra eximia) Sparse Vegetation (CEGL004454).
Ecological Systems: Southern Appalachian Montarif &1d Talus (CES202.330).

Concept: Type covers treeless or nearly treeleds/rareas of gorge walls below rock outcrops,
dominated by vines.

Distinguishing Features: Talus Vinelands are digtished from all forest communities, including thos
of boulderfields, by lacking a well-developed teamopy. They are distinguished from rock outcrop
communities by having cover strongly dominated lmpdy vines.

Comments: This type was not known at the time effthird Approximation. They are apparently
extremely rare in North Carolina, but their distion and natural character are very poorly known.

PIEDMONT CLIFF (ACIDIC SUBTYPE) G2?
Synonyms: Piedmont Acidic Cliff Sparse Vegetati@iGL003979).
Ecological Systems: Southern Piedmont Cliff (CES2688).

Concept: Type covers the herbaceous-dominatedaisaly vegetated communities of acidic cliffs -
outcrops of felsic igneous or metamorphic rocka@dic sediments, in topographically sheltered
locations such as river bluffs, and steep to valrstopes. The vegetation often includes some woody
plants rooted in deeper soil pockets or crevicasthe overall woody cover is low. Subtype covers
typical examples lacking basic flora, exceptingridue quartzite outcrops that are dominated byéeli
lichens.

Distinguishing Features: Cliff communities in gesdare distinguished from Rocky Summit
communities by occurring in topographically low ghdrefore sheltered positions such as bluffs or
lower slopes. They are distinguished from Rocky &aat Shore communities, which also occur in
topographically low sites by the lack of floodivgth its associated transport of seeds and scowfing
soil. Cliff communities are distinguished from géadommunities in general by having lower vegetation
cover, with much bare rock present, herbaceousrqmrsistently less than 25 percent, and woody
plants restricted to rare specialized micrositégfs@enerally have substantial vertical or vetgep
surface, but more gently sloping rock outcrops shbe placed in this category if they don’'t meet th
criteria for other kinds of rock outcrops. Flatded on cliff faces and related vegetation on ftatips

of outcrops are included in the cliff occurrenceedont/Coastal Plain Cliffs are distinguished from
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Montane Cliffs by having flora that lacks charaistééc mountain species suchldgdatica petiolaris (=
Saxifraga michauxii) andAsplenium montanum, and having a generally more southern floristic
composition. Cliffs with montane flora in the upgiedmont are classified as Montane Cliffs.

The Acidic Subtype is distinguished from the otbealbtypes by lacking base-loving flora.

Comments: As with other Mountain communities, Mowt&liffs may occur on upper Piedmont
monadnocks. The lichen-covered cliffs at Hangingkia the Sauratown Mountains, called Piedmont
Cliff (Acidic Lichen Subtype) are one of these digft communities, and are now classified as Montane
Cliff (Acidic Lichen Subtype).

PIEDMONT CLIFF (BASIC SUBTYPE) G2?
Synonyms: Piedmont Mafic Cliff Sparse Vegetatioi (1.003982).
Ecological Systems: Southern Piedmont Cliff (CES288).

Concept: See above for concept of cliffs. The B&sibtype covers examples with basic substrates and
substantial base-loving flora present.

Distinguishing Features: The Basic Subtype is miggtished from other subtypes by the presence of
base-loving flora in more than token numbers. Aowmlng flora typical of the Acidic Subtype is uslyal
present as well. In the absence of full floristiftormation, substrate chemistry may provisionaly b

used to distinguish this subtype; however, somaamatk outcrops have vegetation indistinguishable
from felsic rock outcrops. Cliffs of meta-mudstaral andesitic igneous and metamorphic rocks, which
have intermediate chemistry, should be classifeetha Basic Subtype only if base-loving flora is
present.

Comments: The Montane Cliff type has separate gastfor mafic and calcareous substrates. The 3
Approximation also recognized separate Piedmontdvafd Piedmont Calcareous Cliff types.
However, no well-developed examples of Calcarediffs@ere found outside of mountain-like upper
Piedmont areas.

COASTAL PLAIN CLIFF G2?
Synonyms: Coastal Plain Acidic Cliff Sparse Vegeta{ CEGL004388). Piedmont/Coastal Plain
Acidic Cliff (3" approximation).

Ecological Systems:

Concept: Type covers sparsely vegetated, largglgammunities of steep to vertical exposures oébar
substrate.

Distinguishing Features: Coastal Plain Cliffs aistidguished from most communities of the Coastal
Plain by sparse vegetation on steep to verticabgues. Piedmont/Coastal Plain Heath Bluff and Cape
Fear Valley Mixed Bluff Forest occur on steep duut have dense vegetation. Coastal Plain Cliffs a
distinguished from Coastal Plain Seepage Bank camitias by having only local saturated seepage
zones and having a flora consisting primarily ofamd plants. They are distinguished from Piedmont
Cliffs by occurring on unconsolidated Coastal Peadiments rather than acidic crystalline rock, laypd
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the more dynamic environment this creates. Thexeabpstantial floristic differences between Piedimon
and Coastal Plain cliff communities. Many of thesincharacteristic species, suchvéw ella cerifera
andPinustaeda, are scarce and infrequent on Piedmont cliffs. &ttaristic Piedmont cliff species that
don't typically occur on Coastal Plain cliffs indriPinus virginiana, Chionanthus virginicus,
Rhododendron spp.,Vaccinium pallidum, Danthonia spicata, Cheilanthes lanosa, Solidago caesia,
Pleopeltis polypodioides, andHieracium venosum. Distinctive species of Coastal Plain Cliff arede

well known, butMorella cerifera, Vaccinium arboreum, andPinus taeda are often commorMikania
scandens, Andropogon tenuispatheus, and a variety of weedy species may be present.

Coastal Plain Marl Outcrop

COASTAL PLAIN MARL OUTCROP (BLUFF SUBTYPE) G1?
SynonymsAquilegia canadensis - Asplenium X heteroresiliens Herbaceous Vegetation (CEGL004269).
Ecological Systems: Southern Atlantic Coastal PMésic Hardwood Forest (CES203.242).

Concept: Type covers vegetated outcrops of limes(tmarl") in the Coastal Plain. Subtype covers the
typical (though still rare) examples on bluffs @nrflooded stream banks in the Coastal Plain. These
outcrops are small and generally are substansalfyled by trees rooted in adjacent forests, but hav
very distinctive flora on the rocks. The rock isiaky a mix of dry and wet microhabitats.

Distinguishing Features: Coastal Plain Marl Outsrape distinguished by the presence of bare or
vegetated limestone that is not regularly flood@alciphilic vascular plants such Asplenium
heteroresiliens, Cystopteris tennesseensis, andAquilegia canadensis are usually present. Distinctive
calciphilic bryophytes are believed to be presertdre not well studied. The Bluff Subtype is
distinguished by its environment, occurring on fdudr stream banks, with substantial forest shading

COASTAL PLAIN MARL OUTCROP (LAKE SHORE SUBTYPE) G1Q
Synonyms:Adiantum capillus-veneris / Conocephalum conicum Herbaceous Vegetation
(CEGL004515).

Ecological Systems:

Concept: Subtype covers the unique limestone blutihe north shore of Lake Waccamaw, exposed to
spray and to storm waves, and not shaded by trees.

Distinguishing Features: The Lake Shore Subtypksisnguished by occurrence on an open lake shore.
It is unlikely to be found anywhere other than Lakaccamaw.

Granitic Flatrocks

GRANITIC FLATROCK (ANNUAL HERB SUBTYPE) G3
SynonymsDiamorpha smallii - Minuartia glabra - Minuartia uniflora - Cyperus granitophilus
Herbaceous Vegetation (CEGL004344).

Ecological Systems: Southern Piedmont Graniticrétkt and Outcrop (CES202.329).
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Concept: Type covers open, largely-treeless, pgraaccessional communities of exfoliated granitic
rocks in the eastern and central Piedmont. Thegemerally level or only gently sloping. They may
locally include moderate slopes, but lack the esitensteeper slopes characteristic of Granitic Dlome

Subtype is a zone within a mosaic, representing#nker stages of primary succession -- shallolw so
accumulations, often in slight depression, and daeid by annual herbs, typicalDyamorpha smallii
andMinuartia glabra in North Carolina. Also implicitly included aredtbare rock, lichen mats, and
mats ofGrimmia laevigata and other mosses.

Distinguishing Features: Granitic Flatrocks ardidguished from Granitic Domes by rock structure an
by floristic differences, including the presencecbéracteristic species suchlamorpha smallii,
Minuartia glabra, Packera tomentosa, Croton willdenowii (= Crotonopsis elliptica), and the absence of
plants more characteristic of the Blue Ridge. Taeygenerally distinguished by gentler topograpiy a
the associated presence of small depressionhduamge of slopes can overlap with that of Graniti
Domes. Granitic Flatrocks are distinguished froho#iler rock outcrop communities by the
characteristic physical structure produced by éxfioin, with shallow depressions but few crevices,
fractures, or deeper soil pockets.

The Annual Herb Subtype is distinguished from ottwes by the dominance of mosses, lichens, or
annual herbs, usuallyiamorpha or Minuartia, but also includindpiodia teres, Cyperus granitophilus,
Hypericum gentianoides, and others.

Comments: The Annual Herb Zone and Perennial HerieZas well as the smaller zones implicitly
covered by them, are often interspersed in a foadesmosaic but sometimes occur in patches up to 10
meters or more across. They shift slowly over tasesoil builds up around nuclei of vegetation,sor i
destroyed by windthrow. It is not entirely cleaitifs useful to have the two subtypes distinguishe
when they are so closely tied together. They malyilmgped back together in a future approximation.
However, they do occur in differing proportionsdifferent outcrops, and they may respond diffesentl
to threats such as trampling and climate change.

GRANITIC FLATROCK (PERENNIAL HERB SUBTYPE) G3
SynonymsPackera tomentosa - Croton willdenowii - Schizachyrium scoparium - (Selaginella
rupestris) Herbaceous Vegetation (CEGL004298).

Ecological Systems: Southern Piedmont Graniticrétkt and Outcrop (CES202.329).

Concept: Subtype covers portions dominated by pegeherbs, low shrubs, or stunted trees growing in
shallow soil mats.

Distinguishing Features: The Perennial Herb Zortissnguished from the Annual Herb Subtype by
the dominance of perennial herbs or woody plants.

GRANITIC FLATROCK BORDER WOODLAND G3?
Synonyms#Pinus (virginiana, taeda) / Juniperus virginiana - Chionanthus virginicus - Ulmus alata
Granitic Flatrock Border Forest (CEGL003993).

Ecological Systems: Southern Piedmont Graniticrétkt and Outcrop (CES202.329).
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Concept: Type covers open xerophytic forests anadiemds on shallow soils around Granitic
Flatrocks, more xerophytic than the surroundin@oglforests. They are generally dominatedPinys
virginiana or Pinus taeda, with abundanfuniperus virginiana and a varying mix of xerophytic
hardwoods such d3uercus stellata, Quercus marilandica, Ulmus alata, Carya glabra, andCarya
tomentosa. Some mesophytic and even a few wetland specigdmaresent in minor amounts.
Quercus phellos occurs in a number of examples, but is not a naarponent.

Distinguishing Features: The Granitic Flatrock BariVoodland is distinguished from all other upland
forests and woodlands in its location on shallow®eer exfoliated granitic rock. The most closely
related community, Piedmont Acidic Glade, is th&/ather Piedmont community that may be naturally
dominated byPinus virginiana or Pinus taeda. It also has a similarly xerophytic and acid-talar
composition. However, it has a more open canopyegly hasQuercus montana as an important
canopy component, and tends to have a well-develsprib or herb layer. Piedmont Basic Glade also
shares an open structure created by shallow stibadrock. It has a larger component of base-loving
flora, though a few memberBHus aromatica, Chionanthus virginicus) are sometimes shared with this
type. Granitic Flatrock Border Woodlands can bdipalarly hard to distinguish from anthropogenic
successional communities, which may also be domhlay pines, especially because they may often
share an abundance of invasive non-native plamtmit& Flatrock Border Woodlands are most easily
distinguished by their site characteristics, inghgdsoils too shallow to plow, absence of evideoice
cultivation, and association with rock outcropseiflvegetation is less likely to be even-aged, more
likely to have an abundance amiperus, and more likely to have a mix of pines and haroegof the
same age.

Piedmont and Mountain Glades and Barrens

HIGH ELEVATION MAFIC GLADE Gl
Synonyms{Kalmia latifolia, Physocarpus opulifolius) / Schizachyrium scoparium - Thalictrum
revolutum - Sbbaldiopsis tridentata Shrub Herbaceous Vegetation (CEGL004238).

Ecological Systems: Southern and Central Appalackiafic Glade and Barrens (CES202.348).

Concept: Gently sloping, high elevation amphibaditecrops with patchy shallow soils supporting a
mosaic of grass and shrub vegetation alternatitig lvére rock. Currently known only from Bluff
Mountain, Mount Jefferson, and one site in Virginia

Distinguishing Features: Distinguished by gladegidgnomy of substantial grass and shrub dominance
along with substantial bare rock, occurring at hetgvations, combined with characteristic species
composition ofSchizachyrium scoparium, Helianthemum bicknellii, lonactis linariifolius (= Aster
linariifolius), Coreopsis major, Danthonia spicata, Cladonia spp., andCladina spp.

Comments: Originally defined as a community thatuseed only on Bluff Mountain, this type has been
merged with two other high elevation amphibolitéslgs, at Mountain Jefferson and Buffalo Mountain
in Virginia. The Bluff Mountain glade remains disttive in being flat, which allows moisture to git

the rock and enables the site to supfbationia lichens which are scarce or absent on the other
examples. The Bluff Mountain and Mount Jeffersompwnities are distinctive enough to recognize as
variants.
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LOW ELEVATION ACIDIC GLADE (GRASS SUBTYPE) G1G2
Synonyms{Quercus prinus) / Vaccinium pallidum/ Schizachyrium scoparium - Danthonia spicata /
Cladonia spp. Herbaceous Vegetation (CEGL004990).

Ecological Systems: Southern Appalachian Graniboe (CES202.297).

Concept: Type covers communities on gently to matgdy sloping outcrops of felsic igneous or
metamorphic rocks with irregular or undulating seds but few crevices, and vegetation characterized
by predominantly graminoids, low shrubs, and opeag, in fairly shallow soil mats. Subtype covées t
drier examples whergchizachyrium scoparium, Danthonia spp., or other dry-site grasses predominate.

Distinguishing Features: Low Elevation Acidic Gladee distinguished from Low Elevation Granitic
Domes by the predominance of somewhat deeper std, mapable of supporting grasses. Lichen-
covered bare rock and thin mats dominate@dbgginella are often present but occupy only a small part
of the area, while grassy mats and low shrub patahemore prominent. Trees may be dispersed
throughout the community rather than largely coadio the edge or to rare microsites. Low Elevation
Acidic Glades are distinguished from Low ElevatMafic Glades by the absence of plant species
characteristic of higher pH conditions, suchHgtotel ephium telephioides (= Sedum telephioides),
Dodecatheon meadia, Sedum glaucophyllum, Cheilanthes lanosa, Arabis laevigata, andPenstemon
canescens. Low Elevation Acidic Glades are distinguished fraow Elevation Rocky Summits by
having few crevices. They have abundant grassgwishrub mats in shallow soil but relatively few
forbs or woody plants rooted in crevices.

The Grass Subtype is distinguished from the Biler®edge Subtype by having grassy mats
predominantly consisting &chizachyrium scoparium, Danthonia spicata, or other dry-site grasses or
herbs rather tha@arex biltmoreana or otherCarex spp.

LOW ELEVATION ACIDIC GLADE (BILTMORE SEDGE SUBTYPE) G2G3
SynonymsCarex biltmoreana - Pycnanthemum spp. -Krigia montana Herbaceous Vegetation
(CEGL004523).

Ecological Systems: Southern Appalachian Granitoe (CES202.297).

Concept: Subtype covers more moist examples wharex biltmoreana or other sedges are dominant.
They generally occur as fairly small openings irefted areas, but may occur adjacent to High
Elevation Granitic Dome or Low Elevation Granitioibe communities as part of a complex.

Distinguishing Features: The Biltmore Sedge Subtgmkstinguished from the Grass Subtype by
having abundantarex biltmoreana. It is similarly distinguished from Low Elevatidaranitic Dome

and High Elevation Granitic Dome, which may alsatein Smilax biltmoreana, by greater cover of
graminoids and herbs and smaller amounts of batdi@ren-covered rock and shallow mats dominated
by Selaginella. While patches ofmilax biltmoreana may occur on Granitic Domes, one ones that are
extensive enough to be a free-standing communauldhbe considered this subtype.
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LOW ELEVATION BASIC GLADE (MONTANE SUBTYPE) G2
SynonymsSelaginella rupestris - Schizachyrium scoparium - Hylotelephium tel ephioides - Allium
cernuum Herbaceous Vegetation (CEGL004991).

Ecological Systems: Southern and Central Appalackiafic Glade and Barrens (CES202.348).

Concept: Type covers communities of the Mountain @pper Piedmont on gently to moderately
sloping low elevation outcrops with irregular orduhating surfaces but few crevices, and containing
plants characteristic of higher pH conditions.dok physical structure they are intermediate betwee
Granitic Domes and Rocky Summits. Vegetation stmgcts somewhat closer to that of Low Elevation
Granitic Dome in relative amounts of shall@&aginella mats and deeper grassy mats than is the case
for the Low Elevation Acidic Glade type. Subtypevers all examples in the Blue Ridge and Upper
Piedmont other than the distinctive examples oBheshy Mountains which are represented by the
Brushy Mountain Subtype.

Distinguishing Features: Low Elevation Basic Gladesdistinguished from both Low Elevation
Granitic Domes and Low Elevation Acidic Glades bg presence of plants characteristic of higher pH
soils, such ablylotelephium tel ephioides (= Sedum tel ephioides), Dodecatheon meadia, Sedum
glaucophyllum, Cheilanthes lanosa, Arabis laevigata, andPenstemon canescens. They are distinguished
from High Elevation Mafic Glades by occurring beld®00 feet elevation and by the absence of
characteristic high elevation species sucBiblsaldiopsis tridentata. Low Elevation Basic Glades are
distinguished from Low Elevation Rocky Summits avimg few crevices or fractures in the rock, by
having fewer deep-rooted forbs, shrubs, and ttestsdepend on deeper soil, and by having more plant
cover and less bare rock.

Comments: Both subtypes of Low Elevation Basic &late more common than the High Elevation
Mafic Glade, of which only two examples are knowhe type is called Basic rather than Mafic because
many examples occur on felsic rocks which showdtmr evidence of higher pH soils. The source ef th
basic or circumneutral pH environment on theseroptis sometimes apparently seepage, and other
times is unknown. Low Elevation Basic Glades oftenur on dome-like undulating rocks that appear to
be exfoliation surfaces that have become pitte@yThay also occur on other kinds of unfracturedkyroc
potentially including dip slopes of sedimentarynetamorphic rocks. Occurrences of this subtype are
highly variable, and further study may recognizeargs or more subtypes.

This association occurs in North Carolina and pgags$n Virginia and South Carolina.

LOW ELEVATION BASIC GLADE (BRUSHY MOUNTAIN SUBTYPE) G2
SynonymsSelaginella rupestris - Croton willdenowii - Cheilanthes tomentosa - (Allium cuthbertii)
Herbaceous Vegetation (CEGL004992).

Ecological Systems: Southern Appalachian Granitoe (CES202.297).

Concept: Subtype covers the floristically distimetexamples currently known only in from the Brushy
Mountains, distinguished b@roton willdenowii (= Crotonopsis elliptica) and a suite of other plant
species.

Distinguishing Features: The Brushy Mountain Subtigdistinguished by a suite of distinctive plant
species, includin@roton willdenowii (= Crotonopsis liptica), Allium cuthbertii, Cheilanthes
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tomentosa, Pseudognaphalium obtusifolium (= Gnaphalium obtusifolium), Coreopsis tripteris,
Hypericum denticulatum, Senna marilandica (= Cassia marilandica), andDiodia teres.

Comments: These communities were part of the Lavatlon Granitic Dome type in thé’3
Approximation. It has been uncertain whether threyleest regarded as a subtype of Low Elevation
Basic Glade or of Low Elevation Granitic Dome. pipaars that most of the rock outcrops in the Brushy
Mountains are the relatively vegetated glade comnasncovered by this type. A few of the largest
outcrops have open areas that are better clasagiedw Elevation Granitic Dome and which are rot a
distinct from Low Elevation Granitic Domes elsewd€eFhe glade communities appear to be distinct
from the glades in the Blue Ridge, and to warrhist $ubtype. This is a rare, narrowly endemic quibty

MONTANE RED CEDAR-HARDWOOD WOODLAND G2
SynonymsCarya (glabra, alba) - Fraxinus americana - (Juniperus virginiana var. virginiana)
Woodland (CEGL003752). Montane Red Cedar—Hardwooddand; Low Elevation Granitic Dome
(in part) (Third Approximation).

Ecological Systems: Southern and Central Appalackiafic Glade and Barrens (CES202.348).

Concept: Type covers the rare open-canopy woodlandhallow soils over bedrock, containing plants
indicative of circumneutral soil condition&uniperus virginiana, Fraxinus americana, or Carya spp. are
abundant, buQuercus prinus or other oaks are often also abundant. Subtypers@axamples within the
Blue Ridge, which occur at higher elevation anddifferent floristically from those in the upper
Piedmont.

Distinguishing Features: Montane Red Cedar—Hardwioddlands are distinguished from

other forest and woodland communities by having@en canopy that includdaniperus virginiana,
Fraxinus americana, or Carya spp. as an abundant component and having lovaadtrat include both
species needing high light levels and species &ypiccircumneutral soil conditions. Characteristic
species includ&chizachyrium scoparium, Danthonia spp.,Coreopsis pubescens, Physocar pus
opulifolius, Philadel phus hirsutus, andDodecatheon meadia. Montane Red Cedar—Hardwood
Woodlands are distinguished from closely relatezk mutcrop communities by vegetation structure.
The rock outcrop communities lack even an opendae®py over most of their area, while the
woodlands have at least 25 percent tree cover. Elewation Basic Glade communities may have more
trees and more vegetation cover, but also are opge and have more bare rock than Montane Red
Cedar—Hardwood Woodland. Granitic Dome Basic Waadlia similar, but has a denser canopy with
less diverse shade-intolerant flora, and occutkerupper Piedmont.

Comments: This community is primarily in North Clama, but a couple of sites occur in Virginia.
Though initially thought to occur in Tennesseeatv appears that it does not.

GRANITIC DOME BASIC WOODLAND G2
Synonyms¥Fraxinus americana - Carya glabra / Symphoricarpos orbiculatus - Rhus aromatica /
Piptochaetium avenaceum Woodland (CEGL003684). Basic Oak—Hickory ForeSalled Montane Red
Cedar—Hardwood Woodland (Piedmont Dome Subtypeather drafts.]

Ecological Systems: Southern Piedmont Glades aneBa(CES202.328).
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Concept: Type covers the forests on shallow sodsarad the edges of exfoliated rock outcrops in the
upper Piedmont. These communities contain somespiadicative of base-rich or circumneutral soils,
despite the acidic nature of the granitic ro¢ksxinus americana andCarya spp. are abundant, and
oaks are scarce.

Distinguishing Features: The type is distinguishgalosed or slightly open forest associated with
Piedmont granitic dome exfoliated rock outcropghwiomposition different from typical upland forest
because of apparent higher base status and stedibwhe concept should be reserved for substantia
expanses of woodland or forest, not for the smabdy patches that are a normal part of the Low
Elevation Granitic Dome community.

Granitic Dome Basic Woodlands are conceptuallylsimio Montane Red Cedar—Hardwood Woodland,
and are distinguished by their location in the Riedt or lower Blue Ridge escarpment, and by a flora
lacking most of the montane elements. Abundandé&pibchaetium avenaceum is often a good

indicator. Granitic Dome Basic Woodlands are alsoceptually similar to Granitic Flatrock Border
Woodlands, but differ substantially in flora anch@so be distinguished geographically.

CommentsQuercus prinus - Quercus stellata - Carya glabra / Vaccinium arboreum - Viburnum
rufidulum Forest (CEGL004416) is an association with a sonawonfusing description, which may
partly overlap this community type and the assamiasynonymized above.

ULTRAMAFIC OUTCROP BARREN (PITCH PINE SUBTYPE) Gl
SynonymsPinus rigida - Quercus alba / Sporobolus heterolepis - Andropogon gerardii Woodland
(CEGL003768).

Ecological Systems: Eastern Serpentine WoodlanG@DE.347).

Concept: Type covers the very rare forests and \anod with distinctive structure and floristic
composition associated with soils developed orani#fic rock substrates. Characteristics include low
overall plant species richness due to exclusiasoaie species by soil chemistry, unusual combingtion
of plants with different typical moisture toleras¢cand generally, unusually open, grassy vegetation

Subtype covers the more extremely developed exanaplelevations above about 3000 feet, where
Pinus rigida dominates or codominates a generally open caopell-developed herb layer
dominated by prairie grasses is generally present.

Distinguishing Features: Type is distinguished bgusrence on ultramafic rock substrate and unuguall
open, barren vegetation structure. The Pitch Puley®e is distinguished from the Virginia Pine
Subtype by the predominanceRifs rigida and scarcity oPinusvirginiana. It is distinguished from
the White Oak Subtype by having a more open camothyPinus rigida dominant or codominant.

ULTRAMAFIC OUTCROP BARREN (WHITE OAK SUBTYPE) Gl
SynonymsQuercus alba / Physocarpus opulifolius/ Packera plattensis - Hexastylis arifolia var. ruthii
Forest (CEGL007296).

Ecological Systems: Eastern Serpentine WoodlanG@DE.347).
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Concept: Subtype covers the less barren exampte\attions above about 3000 feet, whguercus
alba or other more mesophytic species form an oper&nly closed canopy.

Distinguishing Features: The White Oak Subtypdssirjuished from the Pitch Pine Subtype and the
Virginia Pine Subtype by a greater canopy densitylay the predominance Quercusalba in the
canopy, with only minority amounts &inusrigida or Pinus virginiana and other more xerophytic
species. In the only known example the canopyaslnpelosed, but it probably existed as an open
savanna or woodland under the natural fire regime.

ULTRAMAFIC OUTCROP BARREN (VIRGINIA PINE SUBTYPE) G1
SynonymsPinus virginiana - Pinusrigida - Quercus stellata / Ceanothus americanus - Kalmia latifolia
/ Thalictrum revolutum Woodland (CEGL007721).

Ecological Systems: Eastern Serpentine WoodlanG@DE.347).

Concept: Subtype covers lower elevation Blue Rigixgemples withPinus virginiana as a major canopy
species. It has not been found intact in North @@adout probably occurred in the past. Examples ar
present just over the border in Virginia.

Distinguishing Features: Subtype is distinguishredhfthe higher elevation subtypes by occurrence at
elevations below about 3000 feet and abundancgoafally lower elevation plants such Bsws
virginiana, Pinus echinata, andQuercus stellata. It is distinguished from the Piedmont Subtypethey
abundance dPinus virginiana.

Comments: Originally tied tBinus virginiana - Pinus rigida - Quercus stellata / Ceanothus americanus
- Kalmia latifolia / Thalictrum revolutum Woodland (CEGLO07721Rinusrigida - Quercus stellata /
Andropogon gerardii - Packera paupercula Woodland (CEGL004968) is a related community of
Virginia.

ULTRAMAFIC OUTCROP BARREN (PIEDMONT SUBTYPE)

SynonymsPinus echinata - Quercus velutina - Quercus marilandica / Piptochaetium avenaceum
Ultramafic Woodland (CEGL007045).

Ecological Systems: Eastern Serpentine WoodlanG@DE.347).

Concept: Type covers the very rare forests and Vanod with distinctive structure and floristic
composition associated with soils developed orani#fic rock substrates. Characteristics include low
overall plant species richness due to exclusiasoaie species by soil chemistry, unusual combingtion
of plants with different typical moisture toleras¢cand generally, unusually open, grassy vegetation

Subtype covers examples in the Piedmont regiory @slngle depauperate example is known, at Adam
Mountain in Wake County.

Distinguishing Features: Type is distinguished bgusrence on ultramafic rock substrate and unuguall
open, barren vegetation structure. Some ultramadik bodies in the Piedmont have vegetation that is
not distinguishable structurally or floristicallgoin those or ordinary mafic rock substrates, ardéh
should not be classified here. The one known Piedmxample has an open canopyQoier cus
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velutina andPinus echinata, with an herb layer that includ@sptochaetium avenaceum, Dichanthelium
boscii, andChasmanthium latifolium, but any additional Piedmont occurrence of unugugden
vegetation on ultramafic substrate should alsolégsdied as this type.

Comments: As in other eastern serpentine barrgadgsfprobably important in maintaining structure
and composition, and the one known example mayebeaded by its absence. However, this example
occurs on a north-facing slope near a large crebkre fire effects may be mild. This subtype appear
to be distinct from the more diverse serpentinedrar of Maryland and from the examples in Georgia
and Alabama, and a different NVC association has loeeated for it.

ACIDIC SHALE SLOPE WOODLAND G2?
SynonymsPinus virginiana / Vaccinium pallidum/ Schizachyrium scoparium - Carex pensylvanica
Woodland (CEGL003624); Dry Rocky Slope; MontaneddciCliff (in part) (Third Approximation).
Ecological Systems: Appalachian Shale Barrens (OES28).

Concept: Type covers the rdPaus virginiana woodlands of steep slopes on shale or similar fine
bedded, crumbly rock which form an unstable surfe#camnall rock fragments. There is generally only
sparse cover in the herb layer, but more stablehpatmay have a well-developed grassy ground cover.
Weedy species are usually present, presumably beadperiodic disturbance by movement of the
unstable substrate.

Distinguishing Features: Acidic Shale Slope Woodtaare distinguished from all other communities by
the combination of pine dominance, open canopy,usstible, crumbled rock surfag®nus virginiana
dominates in all examples known, but other spemiegossible.

CommentsPinus virginiana - Quercus prinus - Quercus rubra/ Vaccinium pallidum - Kalmia latifolia
Forest (CEGL007539) was an association in the NM@érly defined as a closely related community
in the Hot Springs area. It has been lumped wighatbsociation above.

CALCAREOUS SHALE SLOPE WOODLAND G2
SynonymsQuercus prinus - Juniperus virginiana - (Pinus virginiana) / Philadel phus hirsutus - Celtis
occidentalis Woodland (CEGL007720); Dry Rocky Slope, MontanedfcCliff (in part?) (Third
Approximation).

Ecological Systems: Appalachian Shale Barrens (OE2$28).

Concept: Type covers the very rare hardwood woadlam steep slopes of calcareous shale or similar
fine-bedded, crumbly rock which forms an unstabldagce of small rock fragments.

Distinguishing Features: Calcareous Shale Slopedfdads are distinguished from all other
communities by the combination of hardwood domiregampcesence of plants characteristic of
circumneutral or basic soils, open canopy, andalnhst crumbled rock surface.

Comments: Initially defined only from North Cardinthis type has been merged with related types in
Virginia and Tennessee. It is very rare.
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PIEDMONT ACIDIC GLADE G2
SynonymsQuercus prinus - Quercus stellata - (Pinus virginiana, Pinus echinata) / Vaccinium pallidum
| Schizachyrium scoparium Woodland (CEGL004910).

Ecological Systems: Southern Piedmont Glade anteBaICES202.328).

Concept: Type covers open woodlands on shallovs seiér irregular bedrock (not exfoliated granitic
rocks), not showing any circumneutral or basicuefice in their flora. These are generally modeyatel
to steeply sloping and on dry slope aspects. Theyare vegetated than cliff communities but are
prevented from forming a closed forest by shalloskrand associated xeric conditions. Vegetation is
generally patchy and open but contains substangi@lcover as well as having limited open rock and
herb- or low-shrub-dominated areas.

Distinguishing Features: This type is distinguisfretn forest communities by having a persistentnope
tree canopy, ranging from woodland structure tosgaThe combination of tree speci@siercus
montana along withQuercus stellata or xerophytic pines, is distinctive. It is distinghed from Xeric
Piedmont Slope Woodland by having more open vegetathallow soil, and greater influence of rock.
It is distinguished from Piedmont Cliff, Graniti¢arock, and Low Elevation Rocky Summit by having
soil with substantial herbaceous or shrub cover owest of the area, and limited area of bare rock.
Plants characteristic of bare rock, suctPhameranthus teretifolius (= Talinum teretifolius),

Crotonopsis elliptica, Selaginella rupestris, and crustose lichens, may be present but areesead
limited to the small areas of open rock outcrop.

This type is distinguished from Piedmont Basic @lag lacking flora characteristic of circumneutwal
basic sites. Generally the undergrowth is dominatdgbr by grasses or by short clonal shrubs sach a
Vaccinium pallidum or Gaylussacia baccata. Grassy areas are generally dominate&dbyzachyrium
scoparium, but may includéanthonia spicata, Piptochaetium avenaceum, Andropogon gerardii,
Andropogon ternarius, Andropogon gyrans, andSorghastrum nutans. Species characteristic of less
acidic soils, such aSercis canadensis, Rhus aromatica, Fraxinus americana, Cheilanthes tomentosa, or
Aquilegia canadensis are absent or extremely scarce. Species suhcasium arboreum, Chionanthus
virginicus, andCarya spp. may be present but occur in smaller propasttban in basic glades.

CommentsQuercus prinus - Quercus stellata - Carya glabra / Vaccinium arboreum - Viburnum

rufidulum Forest (CEGL004416) is a xeric forest associdian in some parts of its description sounds
similar to Piedmont Acidic Glade or to Xeric Piedm&lope Woodland. It was apparently originally
defined based on two CVS plots in the area of gegatevelopment of both of these communities, and
the data from the two plots suggest they are ttiansil between the two.

These communities are likely partially dependenti@ With more frequent burning, these dry sites
would have more open canopies, less shrub coverdgdvsapport more diverse herbaceous layers, and
might expand into adjacent marginal areas. Howesrellow soil, rock, and periodic drought stress is
sufficient to keep their canopies open in the absei fire.

PIEDMONT BASIC GLADE (TYPIC SUBTYPE) G2
Synonyms:Juniperus virginiana var. virginiana - Ulmus alata / Schizachyrium scoparium Woodland
(CEGL004443). Piedmont Mafic Cliff, Piedmont Caleauns Cliff (in part) (3 Approximation).
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Ecological Systems: Southern Piedmont Glade anteBaCES202.328).

Concept: Type covers open woodlands on irregulek autcrops, showing circumneutral or basic
influence in their flora. They are more vegetatehtcliff communities. Vegetation is generally fgtc
and open but contains substantial tree cover dsawdlaving limited open rock and extensive herb-
dominated areas. Subtype covers most of the knaamples, not fitting the distinctive characteristic
of the Falls Dam Slope Subtype. There may be engaghtion to warrant other subtypes.

Distinguishing Features: The Piedmont Basic Glgge ts distinguished from Piedmont Cliff by having
more vegetation cover, associated with a more geidpe, more irregular rock outcrops, and mork soi
Long-term natural tree cover is over 25 percentésg than the typical range of forests (which @en
than 75 percent unless maintained by fire). Theyd@stinguished from Xeric Hardpan Forest by having
less tree cover and having substantial shallowasall bedrock.

Comments: Though rare, these communities appdae toore numerous than the Piedmont Acidic
Glades, despite the much greater abundance otaoicks. It is unclear why this is true.

There has been consideration of a different comtyayyoe for the slate and shale slopes of Stanhely a
Anson counties and for Cedar Mountain in Rockingl@muanty. All are places that have been suggested
are somewhat like shale barrens, in having accurmokof small rock fragments whose instabilityais
crucial environmental influence. With the exceptairthe Falls Dam Slope Subtype, current evidence
suggests these sites not are distinctive enougalita subtype. Therefore, they are included in the

Typic Subtype. They may be treated as a Slate/Skaiant, in contrast to a more stable Typic Vatjan
where ongoing chronic slope movement is not a Bagmt influence.

PIEDMONT BASIC GLADE (FALLS DAM SLOPE SUBTYPE) G1?
SynonymsPinus echinata - Quercus stellata - Quercus marilandica / Andropogon gyrans - Chrysopsis
mariana Woodland (CEGL004447).

Ecological Systems: Southern Piedmont Glade anteBaCES202.328).

Concept: Subtype covers the distinctive examplewmnat the Falls Dam Slope site, which contains
substantiaPinus echinata and has a high species richness that includeswberof plants of prairie
affinities. The cause of the distinctive charactethis subtype is uncertain. It is believed torélated to
a loose substrate of slate fragments, but recenafso seems involved with its current composition

DIABASE GLADE G1
Synonyms Sporobolus vaginiflorus var. ozarkanus - Diodia teres - Croton willdenowii - Ruellia humilis
Herbaceous Vegetation (CEGL004276).

Ecological Systems: Piedmont Hardpan Woodland amdgt (CES202.268).

Concept: Type covers extremely rare, naturally gpatchy glade communities of shallow soils over

diabase outcrops, containing a diverse herbacémasthat combines species of granitic flatrockd an
of mafic and ultramafic rock communities.
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Distinguishing Features: The Diabase Glade typisisnguished from all other open glade and rock
outcrop communities by having a flora that containgrop species such Bgsodia teres andCroton
willdenowii with a large number of obligate base-loving spesigch afuellia humilis, Berberis
canadensis, Symphoricar pos orbiculatus, Matelea decipiens, Lithospermum canescens andClematis
ochroleuca. It is distinguished from the more prairie-likerXeHardpan Forest subtypes and other basic
woodlands by having a significant fraction of iteawith very shallow, gravelly soil over flat-Ign

rock and having a substantial component of outtodps.

Comments: Much of the area of the Diabase Gladissisrub and tree patches. The NVC write-up for
this association suggests that a separate assocfiniperus virginiana - Ulmus alata - Fraxinus
americana - Carya glabra Forest) was intended for the woody componentihmattassociation was not
added to the NVC. Given the close association dideeous and woody patches in the few known
examples, no subdivision seems necessary.

XERIC HARDPAN FOREST (BASIC HARDPAN SUBTYPE) G2G3
SynonymsQuercus stellata - Carya (carolinae-septentrionalis, glabra) - (Quercus marilandica) /
Ulmus alata / (Schizachyrium scoparium, Piptochaetium avenaceum) Woodland (CEGL003714).
Ecological Systems: Piedmont Hardpan Woodland amdgt (CES202.268).

Concept: Type covers Piedmont forests and woodldodsnated byQuercus stellata, with or without
Quercus marilandica, Carya carolinae-septentrionalis, or pines, occurring in environments that are
xeric because of restricted rooting depth causedemge or shrink-swell clay, sometimes in
combination with rock. Their flora indicates a drévironment than that of Dry Oak—Hickory Forest
and the trees are often somewhat stunted. Canojtyés less than in dry forests, and depends more
on fire and disturbance history. Subtype coversmptas on broad upland flats developed over mafic
rocks, where a clay hardpan sometimes createssneelhas dry conditions and where acid-lovingdlor
is absent or scarce and some basic indicatorsraser.

Distinguishing Features: Xeric Hardpan Forestsd@éstnguished from Dry Oak—Hickory Forest and
Dry Basic Oak—Hickory Forest by having a canopynaire xerophytic composition, witQuercus

stellata or Quercus marilandica predominant and wituercus alba and more mesic oaks uncommon.
Fire-suppressed, degraded examples of Piedmontieaingine Forest may be dominated@uyercus
stellata and other xerophytic species, but will not occuiflat hardpan soils or rocky mafic ridges, will
generally have evidence of the past presence ofsRialustris and its associates, and will havera fl
with more Coastal Plain affinities. Xeric Hardpaoré&sts are distinguished from Montane Red Cedar—
Hardwood Woodland and other rock outcrop-relateddiends by clayey soils and absence of
characteristic rock outcrop flora.

The Basic Hardpan Subtype is distinguished fromPitaérie Barren Subtype by the absence of a
substantial component of the characteristic fldrprairie affinities(see the Prairie Barren Subtype

this flora), though widespread prairie species sag3thizachyrium scoparium may be present. It is
distinguished from the Basic Rocky Subtype by o@nore on broad upland flats, generally with no rock
outcrops, rather than on bouldery ridge tops asttopesQuercus phellos or other species typical of
wetter conditions are generally present in smathbers. No frequent plants are known to be
exclusively in the Basic Rocky Subtype, IG#rya carolinae-septentrionalis, Piptochaetium

avenaceum, Acer leucoderme, Vitis rotundifolia, andParthenocissus quinquefolia are generally much
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more abundant than in the Basic Hardpan Subtype BEsic Hardpan Subtype is distinguished from
the Acidic Hardpan Subtype by a flora indicativarddfic substrate influence in the soil. Acid-loving
flora such a£himaphila maculata, Vaccinium species (other thavi arboreum and some.

stamineum), Gaylussacia spp., andDxydendrum arboreum are absent or scarce. More base-loving flora
such aClematis ochroleuca, Viburnum spp.,Symphoricarpos orbiculatus, Rhus aromatica, Cercis
canadensis, Fraxinus americana, andUImus alata are usually common.

Comments: This community also occurs in Virginidene there are about 10 examples, but the hardpan
effect seems to be less extreme and the commueiggs distinctQuercus alba is a more major
component, unlike in ours, but the canopy stibpen.

XERIC HARDPAN FOREST (NORTHERN PRAIRIE BARREN SUBTY PE) Gl
SynonymsQuercus stellata - (Pinus echinata) / Schizachyrium scoparium - Echinacea laevigata -
Oligoneuron album Woodland (CEGL003558). Diabase Barren (commonejsag

Ecological Systems: Piedmont Hardpan Woodland amdgt (CES202.268).

Concept: Subtype covers examples on mafic rockre@rsoils in the Durham Triassic basin and
adjacent areas, which contain a diverse and distenberbaceous flora of prairie affinities, and
generally a higher species richness than the Bémidpan Subtype. The suite of prairie herbs is
different for this region than for the range of ®authern Prairie Barren Subtype, apparently for
biogeographic reasons.

Distinguishing Features: The Northern Prairie Baieibtype is distinguished from the closely related
Southern Prairie Barren Subtype by a suite of tiffespecies. Species characteristic of the Narther
and absent in the Southern inclugkhinacea laevigata, Oligoneuron album, Lithospermum canescens,
andBaptisia australis var. aberrans. Species characteristic of the Southern and alrséiné Northern
include Symphyotrichum georgianum var. georgianum, andHelianthus schweinitzii. Both subtypes are
distinguished from the closely related Basic HardBabtype and from all other subtypes by the
presence of a substantial flora of prairie affestibeyond widespread species suckchizachyrium
scoparium. Siphium terebinthinaceum, Cirsium carolinianum, Elymus canadensis, Eryngium

yuccifolium, Liatris squarrosa, Parthenium auriculatum, Parthenium integrifolium, Tragia urticifolia,
andSorghastrum nutans are typical of the both Prairie Barren subtypes ot the other subtypes.

Comments: The few examples of this subtype, ghaar condition, are in the area near Butner and
northeast Durham. This area has a large expargialmdse, and the characteristic rich flora may
represent a center of diversity associated witdrgel amount of habitat, with the more widespreasidBa
Hardpan Subtype representing naturally more depatgpeommunities away from this center. A similar
large expanse of habitat on the gabbros of MeckienGounty and adjacent South Carolina has a
diverse but somewhat different flora, and is tréate the Southern Prairie Barren Subtype. It aggdear
represent a different kind of prairie barren, deped in a different concentration of habitat with a
different pool of species.

XERIC HARDPAN FOREST (SOUTHERN PRAIRIE BARREN SUBTY PE) Gl
SynonymsQuercus stellata - (Pinus echinata) / Schizachyrium scoparium - Symphyotrichum
georgianum Woodland (CEGL003711).
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Ecological Systems: Piedmont Hardpan Woodland amdgt (CES202.268).

Concept: Subtype covers examples on mafic rocksdénmontmorillonitic soils in Mecklenburg
County and adjacent areas, which contain a divaandalistinctive herbaceous flora of prairie affest
and generally a higher species richness than iBéis&c Hardpan Subtype. The suite of prairie hexbs
different for this region than for the range of thierthern Prairie Barren Subtype, apparently for
biogeographic reasons.

Distinguishing Features: The Southern Prairie BaBabtype is distinguished from the closely related
Northern Prairie Barren Subtype by a suite of défe species. Species characteristic of the Narther
and absent in the Southern inclugkhinacea laevigata, Oligoneuron album, Lithospermum canescens,
andBaptisia australis var. aberrans. Species characteristic of the Southern and aliséne Northern
include Symphyotrichum georgianum var. georgianum andHelianthus schweinitzii. Both subtypes are
distinguished from the closely related Basic HardBabtype and from all other subtypes by the
presence of a substantial flora of prairie affest{ibeyond widespread species suckchzachyrium
scoparium. Sl phium terebinthinaceum, Cirsium carolinianum, Elymus canadensis, Eryngium

yuccifolium, Liatris squarrosa, Parthenium auriculatum, Parthenium integrifolium, Tragia urens, and
Sorghastrum nutans are typical of the both Prairie Barren subtypes ot the other subtypes.

XERIC HARDPAN FOREST (ACIDIC HARDPAN SUBTYPE) G2
SynonymsQuercus stellata - (Quercus marilandica) / Gaylussacia frondosa Acidic Hardpan Woodland
(CEGL004413).

Ecological Systems: Piedmont Hardpan Woodland amddt (CES202.268).

Concept: Subtype covers Xeric Hardpan Forests miicadays, having an acid-loving flora.

Distinguishing Features: The Acidic Hardpan Subtyae be distinguished from all other subtypes by
the substantial presence of acid-loving flora, sag¥accinium tenellum, Vaccinium pallidum,
Gaylussacia spp.,Oxydendrum arboreum, andChimaphila maculata. The strongest basic indicators,
such asSymphoricarpos orbiculatus, Rhus aromatica, Clematis ochroleuca, and the prairie species are
absent, and weaker indicators suclCasis canadensis andUImus alata are much less common.
Quercus falcata may be abundant.

Comments: Less extremely developed parts of tmsneonity in the Gold Hill area of Rowan County
have substanti@uercus falcata in the canopy. This subtype is rarer than the 8dsirdpan Subtype,
and occurs mostly on a distinct geologic unit ates| characterized by the Misenheimer soil series.

XERIC HARDPAN FOREST (BASIC ROCKY SUBTYPE) G2
SynonymsQuercus stellata - Carya carolinae-septentrionalis/ Acer leucoderme / Piptochaetium
avenaceum - Danthonia spicata Woodland (CEGL003713).

Ecological Systems: Piedmont Hardpan Woodland amdgt (CES202.268).

Concept: Subtype covers the rare communities wahcoHardpan Forest composition on rocky ridge
tops and steep slopes over mafic rocks. Soils lestlee rocks appear to have dense shrink-swell clay
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layers and to restrict water movement and, preslynaiot penetration. The composition is slightly
different from examples on basic hardpan flats.

Distinguishing Features: The Basic Rocky Subtyp#isgnguished from the other basic subtypes by its
occurrence on steep slopes or ridge tops and #sepce of abundant rocks. The species indicative of
wetter conditions, such &uercus phellos, which are usually present in small numbers inhizepan
subtypes, are absent. No frequent plants are kowa exclusively to the Basic Rocky Subtype, but
Carya carolinae-septentrionalis, Piptochaetium avenaceum, Acer leucoderme, Vitis rotundifolia, and
Parthenocissus quinguefolia are generally much more abundant than in the Bdardpan Subtype. This
subtype may grade conceptually into some of théegimmunities. It is distinguished from them Isy it
clayey soils and absence of characteristic rockroptflora.

XERIC PIEDMONT SLOPE WOODLAND G2?
SynonymsPinus echinata - Quercus marilandica / Kalmia latifolia - Symplocos tinctoria Woodland
(CEGL004446).

Ecological Systems: Southern Piedmont Dry Oak-(Proeest (CES202.339).

Concept: South-facing and west-facing slopes witlogen canopy of dry-tolerant trees, includigus
echinata, Quercus stellata, Quercus marilandica, andQuercus montana, and either a dense shrub layer
or an herbaceous layer of drought-tolerant andieung species.

Distinguishing Features: The Xeric Piedmont Slopaodland is closely related to the Piedmont Acidic
Glade type, and is distinguished by denser vegetdtipen forest or fairly dense woodland if not
recently disturbed), deeper soil, and more limitdd of rock. It is distinguished from all other
Piedmont upland forest communities by the xeroghgdinopy composition, which may be dominated
by either pines or hardwoods, but is dry enougbxidudeQuercus alba and all other species with less
tolerance of dry conditions.

Comments: This community was called Xeric PiednRine Heath in earlier drafts of th& 4
approximation.

There is some confusion with the NVC associatiefsted to this type. The association synonymized is
based on two rather different CVS plots. Both hdeese shrub cover and little herb presence. Other
examples of this type observed by Weakley and Végalders. comm. 2011) are not densely shrubby
and have a diverse herbaceous layer. The shrubragse be an artifact of fire suppressiQuercus

prinus - Quercus stellata - Carya glabra / Vaccinium arboreum - Viburnum rufidulum Forest
(CEGL004416) is another xeric forest associatinitiailly based on two other plots in the same vtgin

It could fit this type’s concept as well, but mdieenatively fit Piedmont Acidic Glade better.

This is a rare community type. At present, it i$ kimown outside of the southeastern Badin unit of
Uwharrie National Forest, an area of unusually msitee and diverse development of dry, acidic
communities. These communities are likely partidpendent on fire for their natural character.Hwit
more frequent burning, comparable to that whiclugexl in most Piedmont forests, these dry sites
would have more open canopies, less shrub covenvanld support diverse herbaceous layers.
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Maritime Grasslands

DUNE GRASS (SOUTHERN SUBTYPE) G3
SynonymsUniola paniculata - Hydrocotyle bonariensis Herbaceous Vegetation (CEGL004040).
Ecological Systems: Southern Atlantic Coastal Plxime and Maritime Grassland (CES203.273).

Concept: Type covers the grassy communities oftabftsedunes and some dunes in the interior of
barrier islands, influenced by salt spray as welby the absence of soil development. These
communities are dominated by a small set of speetlplants that includddniola paniculata or
Ammophila breviligulata, Schizachyrium littorale, Panicum amarum, Hydrocotyle bonariensis,
Strophostyles helvula, Smilax auriculata, andSolidago sempervirens. Subtype covers the typical
examples in most of North Carolina, whéheiola paniculata dominates anédmmophila breviligulata
andSchizachyrium littorale are absent, scarce, or present only because t@yphanted. Most occur on
the seaward side of barrier islands, as a contmooudliscontinuous line of foredunes. However, Ipagc
also occur on stabilized sand dunes in barriendslateriors, where they can be distinguished by
vegetation.

Distinguishing Features: Dune Grass communitiesatral condition are distinguished from all other
communities by the dominance of the above spepasticularlyUniola paniculata or Ammophila
breviligulata. Live Dune Barren and Stable Dune Barren commes#iso occur on sand dunes in
barrier island interiors, but are not dominatedhmse grasses and usually contain little grass.

The Southern Subtype is distinguished by the nbailosence ofchizachyrium littorale and Ammophila
breviligulata, though the latter may be present in small amoam®rtherly examples. However,
extensive planting of botbiniola andAmmophila confuses the distinction in some areas. The Northe
Subtype does not occur south of Cape Hatterashen8duthern Subtype does not occur north of Nags
Head. Dunes in the area between are typically theh®rn Subtype. However, local zones of
Ammophila dominance near Cape Hatteras, occurring seawaddiofa dominance, may be a natural
disjunct example of the Northern Subtype.

Comments: This subtype ranges from North Caroln@dorida.Uniola andAmmophila play an

important geomorphic role, colonizing loose sandgimg it, and catching moving sand to build dunes.
Dunes can grow rapidly. On the Fort Fisher spitiedudestroyed by hurricane erosion and overwash re-
developed in a few years. Because the dunes dfffledtequency and extent of overwash, Dune Grass
communities influence the dynamics of all barrgdand communities. Despite the natural tendency for
dune growth, artificial enhancement of dunes byldancing and planting of grass has made foredunes
in many places larger and more continuous thanweg naturally, with consequences across thetaffec
islands.

Interior dunes may support Dune Grass, Stable Bameen, or Live Dune Barren communities. The
distinction may be related to stability and agé¢hef dunes. The largest, active dunes, with vegetati
kept sparse by ongoing lack of stability, are Lieéne Barrens. Recently stabilized dunes supporeDun
Grass communities very similar to those on thedones. Stable Dune Barrens appear to be of greater
age and to have little tendency for sand movenWobdy vegetation has often filled the adjacent
swales. They are probably maintained more by exeessil drainage.

Uniola paniculata Herbaceous Vegetation (CEGL004038) was definealrasre depauperate dune
grass association of the Outer Banks. It was piavadly accepted as the Outer Banks Subtype inegarl
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drafts of the % approximation, but has been dropped. Further stualy prove it to be warranted, but
present analysis and experience do not suppddi iDune Grass subtypes are floristically depauteera
because of the harsh environment, and their flonsists mostly of specialist species not in maihlan
communities. Local species richness within Dunes&@mmunities is extremely variable over short
distances. Examples on the most remote dunes @uker Banks do not appear to be more depauperate
than many examples closer to the mainland. Themg@sognizable difference in vegetation between
foredunes and interior Dune Grass communities tla@ske may be recognized as variants.

DUNE GRASS (BLUESTEM SUBTYPE) G3
SynonymsUniola paniculata - Schizachyrium littorale - Panicum amarum Herbaceous Vegetation
(CEGL004039).

Ecological Systems: Southern Atlantic Coastal Plxime and Maritime Grassland (CES203.273).

Concept: Subtype covers examples in wtdchizachyriumlittorale is a significant component in
addition toUniola paniculata and other species.

Distinguishing Features: The Bluestem Subtypessrdjuished by havin§chizachyriumlittorale as a
significant component, thoudbniola paniculata may dominateAmmophila breviligulata is absent
unless plantedschizachyriumis present in some other communities, but nobmlgzination withUniola
paniculata on sand dunes.

Comments: The concept of this subtype in relatiothé Typic Subtype needs further work. This
subtype was initially characterized as being morglsern, buschizachyriumlittorale has a patchy
distribution rather than simply being indicativerobre southern locations. It is present in several
disjunct portions of the North Carolina coast bagent in others. It is absent from much of South
Carolina but present farther south. It is unclé@ésipresence or absence correlates with the emnient
or with broader aspects of the community. Howelt@ppears to be associated with a higher species
richness and hints of less extreme site conditions.

DUNE GRASS (NORTHERN SUBTYPE) G2
Synonyms:Ammophila breviligulata - Panicum amarum var.amarum Herbaceous Vegetation
(CEGL004043).

Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264).

Concept: Subtype covers examples in the northaetrop¢he state, north of Cape Hatteras, where
Ammophila breviligulata rather tharniola paniculata naturally dominates.

Distinguishing Features: The Northern Subtype ssimjuished by the natural dominanceAaimophila
breviligulata. The native range &fmmophila extends south roughly to Cape Hatteras. It isaaraghow
much this subtype naturally overlaps with the Typubtype. It has been observed on newly accreting
dunes west of the cape within the Cape Hatteras ateere the Typic Subtype occurs on older dunes.
The Typic Subtype appears to occur some distartbward along Hatteras Island as well. Dunes
dominated byAmmophila much south of Cape Hatteras should be treatedg@saded examples of one
of the other subtypes rather than this subtype.
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LIVE DUNE BARREN G1
SynonymsVitisrotundifolia / Triplasis purpurea - Panicum amarum - Schizachyrium littorale Mid-
Atlantic Coastal Medafio Sparse Vegetation (CEGLOG33

Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264).

Concept: Type covers the sparsely vegetated contiesioif rare large, unstabilized medafio dunes in
the interior of barrier islands. In contrast to BuBrass, the vegetation is affected more stronglsaeimd
movement and less by salt spray. The vegetatiosistsriargely of scattered patches of pioneer herbs
vines, and sub-shrubs in sheltered microsites.€eTisea distinctive invertebrate community.

Distinguishing Features: Live Dune Barrens aremtjstished by very sparse vegetation associated with
large unstabilized sand dunes. Dune Grass comrasiiive denser vegetation dominatetlbipla
paniculata or Ammophila breviligulata.

Comments: As defined, this type is endemic to N@dnolina and is extremely rare. The large, active
dunes that support it apparently are not preseadjacent states.

STABLE DUNE BARREN (SOUTHERN SUBTYPE) G2G3
Synonyms Smilax auriculata / Heterotheca subaxillaris - Strophostyles helvula - (Uniola paniculata)
Herbaceous Vegetation (CEGL004234).

Ecological Systems: Southern Atlantic Coastal Plxime and Maritime Grassland (CES203.273).

Concept: Type covers sparsely- to moderately-végetstable dunes and high sand flats of barrier
island interiors, not dominated kjniola paniculata, Ammophila breviligulata, or Schizachyrium

littorale, or by other species characteristic of those conities. Uniola paniculata may be present in
small amounts, but vegetation is dominatedighanthelium spp.,Smilax auriculata, Hudsonia
tomentosa, Opuntia spp., or other species that do not occur in Dures$&communities. The community
often includes substantial bare sand, but alsoin@yde open or patchy cover of woody vines, shrubs
and even trees.

Distinguishing Features: Stable Dune Barrens atndguished from Maritime Dry Grassland and Dune
Grass by the scarcity of the grasses characteostiwse types. They are distinguished from dikot
barrier island communities by low plant cover abdradant dry, bare sand. These communities often
occur in fine-scale mosaics with Maritime Dry Giagssl, Maritime Wet Grassland, Maritime Shrub,
Maritime Vine Tangle, and young Maritime Evergrd@nrest, in the heterogeneous environment created
by irregular interior dunes. Interpretation of commities will depend on the scale at which thesasre

are viewed, with small clumps of trees, shrubsjioes either regarded as part of the Dune Barrexsor
very small patches of other community types.

Comments: Interior dunes may support Dune Grassl&Dune Barren, or Live Dune Barren
communities. The distinction may be related to itgland age of the dunes. The largest, activeedun
with vegetation kept sparse by ongoing lack ofisitgpare Live Dune Barrens. Recently stabilized
dunes support Dune Grass communities very sinoléndse on the foredunes. Stable Dune Barrens
appear to be of greater age and to have littlestecylfor sand movement. Woody vegetation has often
filled the adjacent swales. They are probably naanad by excessive soil drainage rather than sand
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movement. However, as in most open barrier islamdnounities, they are undergoing primary
succession and probably shrink slowly in the absefmatural disturbance. Most, but not all, exaapl
occur in areas where the foredunes were artificithbilized or built up in the past, cutting off
overwash that once occurred. It is unclear how @ this is for these communities. They occur on
elevated areas that probably were not covered bg@sh, but salt spray has also probably been
reduced. These communities were not well accomneddatthe 3' Approximation, where they did not
quite fit Dune Grass or Maritime Dry Grassland.

This subtype is very variable, and the variationaswell characterized. Further subdivision may be
appropriate, but examples can be very heterogermarsshort distances. Patches may have heavy
cover ofSmilax auriculata only a few centimeters tall, may have substactaker byDichanthelium
aciculare, or may have sparse vegetation dominate@jpmyntia pusilla, Diodia teres, Trichostema sp. 1,
or any of several other herbaceous species.

STABLE DUNE BARREN (BEACH HEATHER SUBTYPE) G2G3
SynonymsHudsonia tomentosa / Panicum amarum var.amarulum Dwarf-shrubland (CEGL003950).
Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264).

Concept: Subtype covers northern examples, wHadsonia tomentosa is a prominent component.

Distinguishing Features: The Beach Heather Subtydestinguished by the presencethfdsonia
tomentosa, Lechea maritima, or other species confined to more northern locati

Comments: This subtype is present in scatteredhpaton the Currituck Outer Banks southward to
northern Bodie Island. It ranges northward to Nevwsdy. It often occurs as series of small patches
embedded in Maritime Evergreen Forest or Maritirheu$.

MARITIME DRY GRASSLAND (TYPIC SUBTYPE) G2G3
Synonyms Spartina patens - Schoenopl ectus pungens - Solidago sempervirens Herbaceous Vegetation
(CEGL004097).

Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264). Southern Atlantic
Coastal Plain Dune and Maritime Grassland (CESZ(33.2

Concept: Type covers communities of sand flathéninterior and back side of barrier islands, where
periodic salt water storm overwash and salt sprayegmt woody vegetation development. Vegetation is
typically sparse to moderate-density grassland datad bySpartina patens or other grasses not in the
Dune Grass type. Subtype covers the typical examnplmost of North Carolina, dominated by
Spartina patens.

Distinguishing Features: Maritime Dry Grasslandisinguished from Dune Grass, Live Dune Barren,
and Stable Dune Barren by the dominanc8paftina patens or of grasses that don’t inclutiiola
paniculata or Ammophila breviligulata. It may contain smaller numbers of these specidsother
species from the Dune Grass type. Despite the Naf@eSchoenoplectus pungens is not characteristic
of this community in North Carolina but may somedsyspread in from wetter communities nearby.
Maritime Dry Grassland is distinguished from Mam#é Wet Grassland by the absence of wetland
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species such aduhlenbergia filipes, Rhynchospora colorata, Fimbristylis castanea, andJuncus spp. It

is distinguished from Brackish Marsh, which maydeeninated bySpartina patens, by higher location
and drier soils, or by sites which are flooded vegisiit water only during overwash events but nohigi
tides. In contrast, Brackish Marshes are more fatjy flooded by high tides and should show evigenc
of flooding at all times. Maritime Dry Grasslan@sk associated species characteristic of marshels, s
asJuncus roemerianus andDistichlis spicata. The Typic Subtype is distinguished by the domaeaof
Spartina patens in a low-diversity community, and is charactedsif the middle and southern parts of
the North Carolina coadtlorella pensylvanica (= Myrica pensylvanica) is absent.

MARITIME DRY GRASSLAND (NORTHERN SUBTYPE) G2
SynonymsMoréella (pensylvanica, cerifera) / Schizachyrium littorale - Eupatorium hyssopifolium Shrub
Herbaceous Vegetation (CEGL004240).

Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264).

Concept: Subtype includes the examples typicah@Qurrituck Banks and states to the north, which
are generally dominated I8¢hizachyrium littorale or Panicum amarum var. amarulum, with a larger
component of forbs. It may includidorella pensylvanica and other species not found in the Southern
Subtype. More than the other subtypes, the NortBebtype may contain woody species, including
Morella pensylvanica, Diospyros virginiana, or Pinus taeda, as a minor component. However, the
widespread dune enhancement on the Currituck Bawak®s it unclear if the woody component is
natural or is a result of this alteration in ovestva

Distinguishing Features: The Northern Subtype s$ijuished by its range and by dominance by the
above species rather th§partina patens, though the latter may be presddhiola paniculata or
Ammophila breviligulata may be present in small amounts but do not dominat

Comments: This association was first described ff@sateague Island in Virginia, and ranges north to
New Jersey. It is sparsely present on the Curritdiater Banks, and may once have been more
widespread there.

MARITIME VINE TANGLE GNRQ
SynonymsSmilax auriculata - Toxicodendron radicans Vine-Shrubland (CEGL003885).
Ecological Systems: Southern Atlantic Coastal Plxime and Maritime Grassland (CES203.273).

Concept: Type covers vegetation of barrier islaamtsflats or low dunes, dominated by woody vines
but persistently lacking more than a few treessimdbs. Patches are small, though a few are |éngar
would typically be regarded as a simple inclusioamother community.

Distinguishing Features: This type is distinguisfredn all other types by the dominanceSniilax,

with or withoutToxicodendron, in tangles a meter or more tall. Sparse shrubshegyesent beneath
the vines, but many tangles appear to be self-stipgonasses of vines that may be up to 2 metérs ta
Maritime Shrub communities and canopy gaps in MadtEvergreen Forest often have heavy vine
cover, but this type should be reserved for apgbreersistent vegetation consisting almost sotély
vines. Barren sand areas with only small patchesnefs running along the ground should not be
classified here, but should be treated as patieftassland or dune barren community.
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These communities often occur in fine-scale mosaitis Maritime Dry Grassland, Maritime Wet
Grassland, Maritime Shrub, Stable Dune Barren, Madtime Evergreen Forest, in the heterogeneous
environment created by irregular interior duneterpretation of communities will depend on the scal
at which these areas are viewed, with the smdllengs of vines best regarded as part of the
surrounding community.

Comments: This type is somewhat marginal for rettamynas distinct, with most patches very small.
However, it can be a prominent part of the mos&mamunities in barrier island interiors. It shddle
used only for the more extremely developed cases.

Maritime Upland Forests

MARITIME SHRUB (STUNTED TREE SUBTYPE) G3
SynonymsQuercus virginiana - (Ilex vomitoria) Shrubland (CEGL003833).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261). Northern Atlantic
Coastal Plain Dune and Swale (CES203.264). Southttaintic Coastal Plain Dune and Maritime
Grassland (CES203.273).

Concept: Type covers naturally shrub-sized vegetaif barrier islands and comparable coast lines.
Subtype covers examples that are dominated or cioaédea byQuercus virginiana, Persea palustris,
Juniperus virginiana var.silicicola, llex vomitoria, or other species of Maritime Evergreen Forest,
which are kept at shrub size by salt spray. Thexegely have a dense, streamlined canopy.

Distinguishing Features: The Maritime Shrub typdiginguished from Maritime Evergreen Forest
(which may have similar flora to this subtype) hg stature of the canopy. The two often grade into
each other, and may shift from one to the otheesponse to changes in salt spray deposition cduysed
growth or destruction of dunes. Maritime Shrub dasnopy persistently 5 meters tall or shorter.
Usually the canopy is streamlined and visibly gailtned, and the flora is more depauperdieiperus

is more often prominent in Maritime Shrub. MaritirGarub is distinguished from Salt Shrub by species
composition, which does not include any salt-taleraetland species other than possitdigrella

cerifera.

The Stunted Tree Subtype is distinguished fromraghbtypes by dominance or codominance by
species capable of becoming larger trees, us@aiéycus virginiana, Juniperus virginiana var.
silicicola, or Persea palustris.

Comments: The Stunted Tree Subtype usually ocauassociation with Maritime Evergreen Forest. It
occurs on the seaward side and forms a “leading’asllgere the streamlined, salt-pruned canopy tapers
down to the ground. It may also occur as smalbkigal patches that “crouch” behind high dunes in a
matrix of Dune Grass.

MARITIME SHRUB (WAX-MYRTLE SUBTYPE) G3G5
SynonymsMoréella cerifera/ Spartina patens Shrubland (CEGL003839)?
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Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261). Northern Atlantic
Coastal Plain Dune and Swale (CES203.264). Southtaintic Coastal Plain Dune and Maritime
Grassland (CES203.273).

Concept: Subtype covers the less diverse examplasdted by shrub species, generMigrella
cerifera alone or withllex vomitoria, without appreciable numbers of species capablteodming large
trees.

Distinguishing Features: The Wax Myrtle Subtypdiginguished from other subtypes by the absence
of Quercus virginiana, Pinustaeda, or appreciable numbers of any larger tree spearesalso the
absence oMorella pensylvanica. It ranges throughout North Carolina and wellite horth. The Wax
Myrtle subtype is distinguished from Salt Shrubjekhmay also have substantMbrella cerifera, by

the absence of an appreciable component of speicggeater salt tolerance, suchles frutescens,
Baccharis halimifolia, or Borrichia frutescens.

Comments: This was called the Shrub Subtype ineeatlitions of the d approximation guide, and the
Bayberry Subtype was called the Northern SubtypgrAhanges in the NVC, the association
equivalent of the Wax Myrtle Subtype ranges welh® north of North Carolina, and the names were
changed to reduce confusion.

This subtype can occur in association with Maritiewergreen Forest, but more often occurs as igblate
small patches in dune swales, surrounded by mare opmmunities such as Dune Grass or Maritime
Wet Grassland.

MARITIME SHRUB (BAYBERRY SUBTYPE) G2
SynonymsMorella pensylvanica / Diodia teres Shrubland (CEGL003881).
Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264).

Concept: Subtype covers examples witbrella pensylvanica as the dominant shrub, usually with
stunted trees present at low density.

Distinguishing Features: This subtype is distingads by the dominance or codominancé/ofella
pensylvanica.

Comments: This subtype was first defined in Virgjrand ranges northward to Delaware. It is preisent
North Carolina only on the Currituck Banks, thetb@unmost native range extent fdorella
pensylvanica.

MARITIME EVERGREEN FOREST (MID ATLANTIC SUBTYPE) G2
SynonymsQuercus virginiana - Quercus hemisphaerica - Pinus taeda / Persea palustris - 1lex
vomitoria Forest (CEGL007027).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Type covers evergreen hardwood-pine rddtarrier islands and comparable coast lines.
Salt spray is a major environmental influence @séhcommunities, and is generally indicated by a
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distinctively streamlined canopy. The vegetatiodosinated by some combination@dier cus
virginiana, Quercus hemisphaerica, Pinus taeda, andJuniperus virginiana var.silicola. The Mid-
Atlantic Subtype covers most of the maritime fosaatNorth Carolina, where deciduous canopy trees
are largely absent and where more southerly spamiesarily Sabal palmetto, are absent.

Distinguishing Features: The Maritime EvergreeneBotype is distinguished from Coastal Fringe
Evergreen Forest and Swamp Island Evergreen Hoydbe strong predominance of the characteristic
species, by the essential absence of deciduoissitréee canopy, and generally by a distinct
streamlined canopy shape created by salt spragtiRebmounts of the dominant trees may vary, with
some examples being nearly pure stands of oneedafgacies but most being mixed. Maritime
Evergreen Forest is distinguished from Marsh Hantniychaving a broader set of the characteristic
species, by generally having a streamlined canapy,by the general absence of marsh and shade-
intolerant herbs. It also occurs in a differentisgt on barrier island interiors rather than oraimaised
patches within salt marshes.

These communities are periodically subject to hetisturbance by hurricanes. Hard-hit examples may
take some years to recover a closed canopy, butdbe classified as Maritime Evergreen Forest
unless major erosion has change the environmethiasdhey cannot recover.

The Mid-Atlantic Subtype is readily distinguishedrh the South Atlantic Subtype in North Carolina by
the absence @abal palmetto. Its southern range limit is north of the Smitlauhsl complex, where the
northern range limit o$abal palmetto occurs. Examples in South Carolina should genebaltreated

as the South Atlantic Subtype eveisabal palmetto is locally absent.

CommentsPinus taeda / Hudsonia tomentosa Woodland (CEGL006052) is an open maritime forest
known from southeasternmost Virginia. Comparablget@&ion may occur on the Currituck Banks, but
none is known. Maritime Forests on the Curritucki&atend to be more open than farther south, and
have openings containirdudsonia tomentosa, but have mor@uercus virginiana. They are considered
part of this Maritime Evergreen Forest communitgwéver, interpretation is confused by the tendency
of pines to increase in examples that have beditiatty cleared in the pasPinus taeda - Quercus
(falcata, nigra) / Morella cerifera/ Vitis rotundifolia Forest (CEGL006040) is another pine-dominated
open forest that occurs in maritime areas of Viggiho natural vegetation of this kind is believed

exist in North Carolina, though anthropogenic sasamal communities may resemble it.

MARITIME EVERGREEN FOREST (SOUTH ATLANTIC SUBTYPE) G2
SynonymsQuercus virginiana - (Pinus elliottii var. elliottii, Sabal palmetto) / Persea borbonia -
Callicarpa americana Forest (CEGL007032).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Subtype covers examples containing martehedy flora, with the northern extent marked by
the northern range limit &abal palmetto. This subtype is present in North Carolina onlyhie Smith
Island complex, the northernmost range limit$abal palmetto, and intermittently along the southern
Brunswick County coast.

Distinguishing Features: Subtype covers examplatagungSabal palmetto or, further southPinus
éliottii and other more southerly species.
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CommentsSabal palmetto - Quercus virginiana Saturated Forest (CEGL007040) is a hydric maritime
hammock that NVC says occurs in North Carolina. i/emall wetSabal - Quercus patches occur on
Bald Head Island amid this Maritime Evergreen Fpmesne are known that are extensive or distinctive
enough to recognize as a distinct subtype or tiypeet

MARITIME DECIDUOUS FOREST G1?
SynonymsQuercus falcata - Pinus taeda - (Fagus grandifolia, Quercus nigra) / Persea palustris
Maritime Forest (CEGL007540).

Ecological Systems: Northern Atlantic Coastal PMiaritime Forest (CES203.302).

Concept: Type covers forests of barrier islandp@ientially similar coastal areas) with codominant
dominant deciduous hardwood trees, generally aurextfQuercus falcata, Fagus grandifolia, and
Pinustaeda. These forests need more shelter from salt spiaay Maritime Evergreen Forest, but have
distinctive species combinations not found in nexal forests.

Distinguishing Features: Maritime Deciduous Foreseadily distinguished from all other upland fetre
types by the combination of barrier island settng a canopy with a substantial component of
deciduous hardwoods. The canopy of this type i®igly mixed evergreen-deciduous rather than all
deciduous, but the abundance of deciduous canepy is the most characteristic difference from
Maritime Evergreen Forest.

Comments: This type is extremely rare. It appayetepends on wide, complex barrier islands tharoff
more shelter from salt spray. It occurs in a sipaition of the Outer Banks, from Nags Head to
Southern Shores, and at Cape Henry in Virginia.

COASTAL FRINGE EVERGREEN FOREST (TYPIC SUBTYPE) G2
SynonymsQuercus virginiana - Quercus hemisphaerica - Pinus taeda - Quercus falcata / Persea
palustris Forest (CEGL007026).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Type covers evergreen hardwood-pine fomhinated by the characteristic species of
maritime forests but which are not subject to spiay or other disturbance processes of the imrteedia
coast and therefore have a broader range of fludtax@ore typical forest structure. They generallgurc
within a few miles of the coast, and contain malants that are absent or scarce further inland. The
Typic Subtype covers most examples, which nornekyclosed forests and do not have the
characteristics of the Sand Spit Woodland Subtype.

Distinguishing Features: Coastal Fringe Evergremmest is distinguished from Maritime Evergreen
Forest by occurring on the mainland and well inlahdny communities of the coast line (Dune Grass,
Maritime Dry Grassland, or Maritime Shrub). It lack streamlined canopy produced by salt spray.
Examples generally contain more deciduous spegial strata, includin@uercus falcata andCarya
glabra in the canopyQuercus hemisphaerica is generally more dominant, auiercus virginiana less
abundant than in Maritime Evergreen Forest, and evay be absent. Coastal Fringe Evergreen Forest
is distinguished from Swamp Island Evergreen Fdrgst greater diversity and abundance of maritime
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forest plantsllex vomitoria, Prunus caroliniana, andQuercus virginiana are usually found in Coastal
Fringe Evergreen Forests but are generally abeesiwvamp Island Evergreen Forest. It is also easily
distinguished by geographic setting, occurringam Upland flats near the coast rather than on thlan
swamp island ridges.

Comments: The global range of this community tygericertain. The characteristic species reach their
northern range limits in North Carolina's maritifoeests, and are not confined to the coastal fringe
farther south. This community may represent thenatted extreme of a more diverse southern type.

COASTAL FRINGE EVERGREEN FOREST (SAND SPIT WOODLAND SUBTYPE) G1G3
SynonymsQuercus virginiana - Quercus hemisphaerica / [lex vomitoria / Aristida condensata -
Panicum amarum var. amarum Forest (CEGL004399).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Subtype covers the rare open woodland ghearthat occur on relatively young sand spits
adjacent to estuarine rivers. This subtype hastandtive component of plants of open areas and of
native weeds (plants of disturbed soils). It appé¢abe intermediate in flora and ecology betwéen t
Typic Subtype, Pine/Scrub Oak Sandhill, Marsh Hammknand Estuarine Beach communities, with
characteristics of each.

Distinguishing Features: The Sand Spit Woodlandyfgbcan be distinguished from the Typic Subtype
by a more open canopy and better developed heeb fhgt includes species such as

Andropogon ternarius, Aristida condensata, Carex arenaria, Cyperus grayi, Opuntia humifusa var.
humifusa, Panicum amarum var.amarum, and<cleria flaccida. The setting, on sand spits adjacent to
tidal waters, is characteristic. It should not bafased with areas of the Typic Subtype which are
transitional to Pine/Scrub Oak Sandhill, or witlaeples of Pine/Scrub Oak Sandhill which have seen
proliferation of oaks due to fire suppression. Bamd Spit Woodland has a more varied flora in the
lower strata, and one that contains marsh and aoglstments such &partina patens, Panicum

amarum var.amarum, andEustachys petraea, in addition to other elements not typically in shitid,

such agCarex arenaria, Elymus virginicus, Scleria flaccida, andCyperus spp.

Comments: These communities likely represent a lmislihge of long-term primary succession on
relatively young sand spits, with exposure to walter disturbance during hurricanes slowing
succession. They share characteristics of sevdral oommunities, but do not fit any of them well.
They share with Pine/Scrub Oak Sandhill (Coastialger Subtype) an open structure and some
herbaceous flora. However, they are unlikely tanbamd do not havAristida stricta or Pinus palustris.
They share with Marsh Hammocks the presence otdaltant herbs that are shared with adjacent
marsh edges. They are similarly periodically diséat by salt water during major storms. They share
with Estuarine Beach the periodic wave disturbaamm some weedy flora; however, they are drier and
are less open and weedy. The dominant flora iseghaith Coastal Fringe Evergreen Forest, and the
setting is similar except for its exposure andrtHative youth of the sand deposits. LeBlond caillexse
communities Tidal Saltwater Levee Forest, becausg occur along the estuarine river in a position
analogous to the natural levees of inland riverswéler, these sand spits appear to have beendreate
by estuarine tidal currents, wave action, and wiather than overbank flooding.
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CALCAREOUS COASTAL FRINGE FOREST (NORTHERN SUBTYPE) Gl
SynonymsCeltislaevigata - Tilia americana var. caroliniana / Aesculus pavia Forest(CEGL007282).
Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Type covers rare deciduous hardwood fodsthell-rich sandy soils of the coastal fringe.
Coarse-textured calcareous solil, influence of @asbrms, maritime climate, and possibly mild salt
spray likely determine their character, with cadzars soils differentiating them from Coastal Fringe
Evergreen Forest. Subtype covers the more norte&eynples, from middle and northern North
Carolina, lacking Magnolia grandiflora and otherrmsoutherly species.

Distinguishing features: The Calcareous CoastalgéeriForest type is distinguished from Coastal Fring
Shell Woodland by denser vegetation, occurring anarsheltered environments and having finer
textured solls. It is distinguished from all otleemmunities by the co-dominance of maritime forest
species such a3uercus virginiana andllex vomitoria with substantial calciphilic flora and vegetation
a coastal fringe site. Lack of species restricteshbre southern regions, especidfiggnolia

grandiflora, distinguishes the Northern Subtype from the SenntiSubtype.

Comments: There has been confusion in the appitati the NVC associations corresponding to the
two subtypes, regarding whether the crucial distamcis one of biogeography or one of environmental
differences such as moisture. They are here irgggg@rto represent biogeographic subtypes, marked by
the presence or absence of southern indicatorespdeach potentially spans a range of moisturddeve
and varies somewhat in the amount of evergreemuselsciduous canopy trees.

CALCAREOUS COASTAL FRINGE FOREST (SOUTHERN SUBTYPE) G2G3
SynonymsQuercus falcata - Tilia americana var. caroliniana - Magnolia grandiflora / llex vomitoria
Forest (CEGL007470).

Ecological Systems: Southern Atlantic Coastal PMaritime Forest (CES203.537).

Concept: Subtype covers more southerly examplegarong more southern species suclVagnolia
grandiflora. In South CarolinaSabal palmetto is also a frequent componeQuuiercus hemisphaerica
appears to be the predominant maritime oak in sesrgfl this subtype, while it is absent &pukrcus
virginiana dominates in the Northern Subtype, but the sigaifce of this difference is unclear.

Comment: This subtype as currently defined is natmendant in South Carolina, though still rare. Only
small and marginally developed examples occur irttNGarolina. Much diversity is contained within
the South Carolina occurrences, and it may waspglitting into several subtypes there. Examplesethe
include some with stunted or sparse tree coveiteés sxposed to storm waves, and may vary with the
amount of shells making up the soil.

MARSH HAMMOCK G3?
Synonyms: Maritime Evergreen Forediniperus virginiana var. silicicola - (Quercus virginiana, Sabal
palmetto) Forest (CEGL007813).

Ecological Systems: Atlantic Coastal Plain Embaedion Tidal Salt and Brackish Marsh
(CES203.260). Southern Atlantic Coastal Plain &adt Brackish Tidal Marsh (CES203.270).
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Concept: Type covers evergreen forests or woodlahdsall upland islands surrounded by tidal
marshes or related communities. They resemble MeriEvergreen Forests but have a more shade-
intolerant composition, a flora that is reducediumber of coastal species but contains some spefcies
brackish marshes, and a canopy structure that kadkpruning but is often somewhat open. They may
range in structure from forests to woodlands oasa@s.

Distinguishing Features: Marsh Hammocks are disisiged from Maritime Evergreen Forest and
Coastal Fringe Evergreen Forest by the greaterrtapce ofJuniperus virginiana var. silicicola in the
canopy, by the absence of many characteristic mmaritorest species, such @sercus hemisphaerica,
Cornusflorida, Carpinus caroliniana, andPrunus caroliniana. They contain some plants shared with
the adjacent marshes, suchlascus roemerianus, Cladium jamaicense, Panicum virgatum, Spartina
patens, or Baccharis halimifolia.

CommentsSabal palmetto - (Juniperus virginiana var.silicicola) Woodland (CEGL003526) is another
marsh hammock association defined for South Caabri-lorida, and has been suggested to occur in
North Carolina but has not been found. It is clasgias a woodland rather than a forest. It isatedr
that this distinction is needed, given the natuaalation in canopy density in these frequentlytutised
communities.

COASTAL FRINGE SHELL WOODLAND G2?
Synonyms:Juniperus virginiana var.silicicola - Zanthoxylum clava-herculis - Quercus virginiana -
(Sabal palmetto) / Sageretia minutiflora - (Sderoxylon tenax) Woodland (CEGL003525).

Ecological Systems: Southern Atlantic Coastal PMaritime Forest (CES203.537). Central Atlantic
Coastal Plain Maritime Forest (CES203.261).

Concept: Type covers rare open communities of sleglbsits that support shrubby or woodland
vegetation rather than forest due to the coarde@sekposure to chronic disturbance. This is aenor
extremely developed version of the Calcareous @basinge Forest (both subtypes). It is typically
associated with prehistoric shell middens or ottegrosits of nearly pure shell with poorly developed
soil, on small islands within estuaries or on treantand coast. While a number of well-developed
examples occur in South Carolina, only a few smedimples are known in North Carolina.

Distinguishing Features: This type is distinguisfretn all other communities by the occurrence of
persistent open woody vegetation on coastal frefgel deposits. The flora has at least some cal@ph
component. The distinction from Calcareous Codstialge Forest may be difficult to determine in the
immediate aftermath of hurricanes, but the smatuse, sparseness, and growth form of trees should
make the persistent vegetation structure clear avémes of heavy mortality.

Dry Longleaf Pine Communities

DRY PIEDMONT LONGLEAF PINE FOREST G2
Synonyms#Pinus palustris - Pinus echinata - (Pinus virginiana) / Quercus marilandica - (Quercus
prinus) / Vaccinium pallidum Woodland (CEGL008437).

Ecological Systems: Southeastern Interior LongiRiaé Woodland (CES202.319).
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Concept: Type covers woodlands or forests of tis¢eea Piedmont (primarily the Uwharries and areas
adjacent to the Sandhills) in whi€lnus palustris naturally dominates or codominat®snus palustris
may be scarce in examples where past logging amddippression have removed it and allowed other
pines or hardwoods to dominate.

Distinguishing Features: Dry Piedmont Longleaf Atoeest is distinguished from all other Piedmont
dry communities by havinBinus palustris dominant or codominant, or by having evidence ithatce
dominated. In degraded examples the canopy magntdsddry Oak—Hickory Forest or Piedmont
Monadnock Forest, or may be dominatedPyus taeda andPinus echinata, with only scattere@®inus
palustris. It is distinguished from Wet Piedmont Longleaf®Forest by its overall dry to dry-mesic
vegetation, lacking any appreciable amount of weklspecies or even mesic species sud¢baascum
virgatum or Chasmanthium laxum. It is distinguished from most longleaf pine comties of the
adjacent Coastal Plain by lackiAgistida stricta, Quercus laevis, Quercus incana, andQuercus
margarettiae, as well as by its Piedmont location. The Northeubtype of Pine/Scrub Oak Sandhill
also lacksAristida stricta, but contains the Coastal Plain scrub oaks.

Comments: This type covers a broader range of oreistnd topographic positions than Piedmont
hardwood forests. It may be that additional suldygi®uld be recognized, but their distinction ddien
by the universal alteration by past fire suppresgicall remaining exampleRinus palustris - Quercus
marilandica - Quercus prinus/ Symplocos tinctoria Woodland (CEGL004554), formerly considered
distinct in the NVC, was merged with this typerdpresent a single example in the Uwharrie
Mountains, on a steep south slope.

SAND BARREN (TYPIC SUBTYPE) G2
Synonyms: Xeric Sandhill Scrub (Sand Barren Vajidinus palustris/ Quercus laevis/ Aristida

stricta / Cladonia spp. Woodland (CEGL003584).

Ecological Systems: Atlantic Coastal Plain Fall-.i®andhills Longleaf Pine Woodland (CES203.254).
Atlantic Coastal Plain Upland Longleaf Pine WoodldG@ES203.281).

Concept: Type covers the driest, most barren nituwecurring non-maritime sandy communities of

the Coastal Plain, with low vegetation cover insathta and a prominent suite of psammophyte plants
They typically are on Carolina bay rims or on tloeiyger inland sand dunes. Subtype covers the typica
examples in most parts of the Coastal Plain, wkich the plants characteristic of the Coastal Fing
Subtype.

Distinguishing Features: Sand Barrens are diststgrd from Xeric Sandhill Scrub and all other
longleaf pine communities in natural condition bwlcover of grasses and high cover of specialized
psammophytes, macrolichens, and bare sand. Chastctplants includé’olygonella polygama,
Stipulicida setacea, Minuartia caroliniana, Selaginella acanthonota, andCnidoscol us stimul osus.
Typically all vegetation strata have low cover.tibiguishing natural Sand Barrens from disturbed
sandhill communities of more mesic types can sanegibe difficult. Old-looking or gnarled-looking
(though small) longleaf pines and turkey oaks, gmes of wiregrass at least in more mesic micrgsites
diversity of psammophytes, and absence of weedypkich agdndropogon virginicus, Eupatorium
capillifolium, andEupatorium compositifolium, are indicators of natural conditions. The Typub&pe

is distinguished from the Coastal Fringe Subtypéheyabsence of plants that are (in North Caraina
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least) confined to the coastal zon€ladina evansii, Rhynchospora megal ocarpa, Ilex vomitoria, and
Quercus geminata.

SAND BARREN (COASTAL FRINGE SUBTYPE) G2
Synonyms: Xeric Sandhill Scrub (Coastal Fringe &fat); Pinus palustris/ Quercus laevis/ Aristida
purpurascens - Stipulicida setacea - (Rhynchospora megalocar pa, Selaginella acanthonota) Woodland
(CEGL003590).

Ecological Systems: Atlantic Coastal Plain Uplamhgleaf Pine Woodland (CES203.281).

Concept: Subtype covers examples near the codsiftin North Carolina) which have characteristic
coastal fringe flora.

Distinguishing Features: The Coastal Fringe Subiypistinguished by the presence of characteristic
coastal fringe flora, such &adina evansii, Rhynchospora megalocarpa, |lex vomitoria, andQuercus
geminata. These species are indicators, and may be presgnin small numbers or concentrated in
moist microsites.

Comments: This subtype is not as strongly diffaedat as most subtypes. The characteristic coastal
fringe flora are only marginal in their tolerandeSand Barren habitats, and are a less prominehbpa
the community than they are in the Coastal Frindgypes of Xeric Sandhill Scrub and Pine/Scrub Oak
Sandhill. However, the climatic factors that supmmastal fringe flora in all these community types
likely to have effects on other organisms in thenowinity (animals, microbes) and on ecosystem
processes, even in the extreme environment of Barméns.

XERIC SANDHILL SCRUB (TYPIC SUBTYPE) G3?
Xeric Sandhill Scrub (Turkey Oak Variant); Xericrghill Scrub (Coastal Plain VarianBjnus
palustris/ Quercus laevis/ Gaylussacia dumosa / Aristida stricta Woodland (CEGL003586). Ecological
Systems: Atlantic Coastal Plain Fall-Line SandHikksgleaf Pine Woodland (CES203.254). Atlantic
Coastal Plain Upland Longleaf Pine Woodland (CES2RB).

Concept: The Xeric Sandhill Scrub type covers tidegpread longleaf pine communities of dry,
coarse, infertile sands, which have a low diversagub oak layer strongly dominated Qyercus

laevis, but which have fairly high cover éfistida stricta and other herbs rather than the sparse
vegetation of the Sand Barrens. The Typic Subtyyers most examples of the Sandhills and Coastal
Plain, where plants characteristic of the coastagjé are absent.

Distinguishing Features: Xeric Sandhill Scrub istidiguished from Sand Barren by higher plant cover
in the herb layer, especially Afistida stricta. Lichens and specialized psammophytes such as
Stipulicida setacea andMinuartia caroliniana (= Arenaria caroliniana), may be present but are minor
in abundance in comparison wihistida stricta. Xeric Sandhill Scrub is distinguished from alhet
community types by the presence of a scrub oak Etyengly dominated bQuercuslaevis, though
Quercus margarettae andQuercus incana are often present. The Typic Subtype is distirfugasfrom

the Coastal Fringe Subtype by the absence of deasistic coastal fringe flora, such @kadina evansii,
Rhynchospora megalocarpa, [lex vomitoria, andQuercus geminata.
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Comments: This subtype is widespread in the SasdRégion and is fairly common in the rest of the
southern part of the Coastal Plain. There arestiordifferences between examples in the Sandimiits

the rest of the Coastal Plain, and these may lmgnered as variants. The most important differaace
the abundance of Fabaceae in the Sandhills Variaig.subtype ranges southward into South Carolina,
to the “wiregrass gap” — the southern range lirhihostida stricta.

XERIC SANDHILL SCRUB (COASTAL FRINGE SUBTYPE) G2?
SynonymsPinus palustris/ Quercus laevis - Quercus geminata / Vaccinium tenellum/ Aristida stricta
Woodland (CEGL003589).

Ecological Systems: Atlantic Coastal Plain Uplamhgleaf Pine Woodland (CES203.281).

Concept: The Coastal Fringe Subtype covers examplasthe coast which contain characteristic
coastal fringe plant species.

Distinguishing Features: The Coastal Fringe Subiymistinguished from the Typic Subtype by the
presence of characteristic coastal fringe florahsasCladina evansii, Rhynchospora megal ocarpa, 1lex
vomitoria, andQuercus geminata. The Coastal Fringe Subtype generally occurs wighiew miles of
the coast.

Comments: As with other coastal fringe communitiks,interpretation of their distinctive characsr
maritime may only apply in North Carolina. Manythé species that mark them occur in inland areas in
states farther south.

PINE/SCRUB OAK SANDHILL (BLACKJACK SUBTYPE) G2G3
SynonymsPinus palustris/ Quercus marilandica / Gaylussacia dumosa / Aristida stricta Woodland
(CEGL003595).

Ecological Systems: Atlantic Coastal Plain Fall-4.i®andhills Longleaf Pine Woodland (CES203.254).
Atlantic Coastal Plain Upland Longleaf Pine Woodld@ES203.281) (rarely).

Concept: The Pine/Scrub Oak Sandhill type coveydairgleaf pine communities that are less xeric and
infertile than the Xeric Sandhill Scrub type, amd eharacterized by a scrub oak layer containing a
mixture of oak species. The Blackjack Subtype coesiamples wher@uercus marilandica is a
significant component. They are associated witls $@ving clay below a sandy surface. These are
common in the Sandhills region but occur only omwzally in other parts of the Coastal Plain.

Distinguishing Features: The Pine/Scrub Oak Sahtyipié is distinguished from Xeric Sandhill Scrub
and Sand Barren communities by the substantiaépoesof scrub oaks other th@uoercus laevis:

Quercus marilandica, Q. incana, Q. margarettiae, Q. hemisphaerica, or Quercus geminata. However,
Quercus laevis may still be the most abundant oak. Pine/Scrub &aaidhill is distinguished from Mesic
Pine Savanna and wetter longleaf pine communityebd presence of a substantial understory of scrub
oaks, or a substantial shrub layer of scrub oaéwgprin recently burned examples. In sites wherd la
managers have treated stands with herbicide, rmlbstaks may be absent and this type will havesto b
distinguished from Mesic Pine Savanna by the lddk® more mesophytic herbaceous and shrub spcies
characteristic of that type. Fire-suppressed MEgie Savannas may contain forest oaks such as
Quercus stellata, Q. falcata, Q. velutina, andQ. nigra, but little or none of the scrub oaks characterist
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of this type. Pine/Scrub Oak Sandhill (other tHaa Morthern Subtype) is distinguished from Piedmont
Longleaf Pine Forest by the presencéattida stricta and by the absence of characteristic Piedmont
upland forest species such@sydendrum arboreum, Quercus montana, andQuercus coccinea, and in

the most natural examples, by the absence of d@aslzd component dPinus taeda. Substrate and
location readily distinguish these two types it examples whedgistida may have been lost.

The Blackjack Subtype is distinguished from the &ixOak Subtype by the presence of appreciable
amounts ofQuercus marilandica. It is distinguished from the Clay/Rock Hilltop 8ype by the
presence oQuercus laevis, the absence &faccinium crassifolium and other wetland species, and the
presence of sand at the soil surface. It is digtsiged from the Mesic Transition Subtype by thecabs
of characteristic more-mesic herbs and shrubs;gihdloe herb layer may be fairly diverse, it is lesh
in plant species than the Mesic Transition Subtype. Blackjack Subtype is distinguished from the
Northern Subtype by the presence, at least hisilbrjof Aristida stricta.

Comments: As with most of our other longleaf pioencunities, the latitudinal range of this
community is limited by the northern and southenmge limits ofAristida stricta in central North
Carolina and northern South Carolina.

PINE/SCRUB OAK SANDHILL (MIXED OAK SUBTYPE) G3?
SynonymsPinus palustris/ Quercus laevis - Quercus (incana, margarettiae) / Gaylussacia dumosa /
Aristida stricta Woodland (CEGL003591).

Ecological Systems: Atlantic Coastal Plain Fall-4.i®andhills Longleaf Pine Woodland (CES203.254).
Atlantic Coastal Plain Upland Longleaf Pine WoodldG@ES203.281).

Concept: The Mixed Oak Subtype covers examplesnansiinds or on slightly silty soils without clay.
They have a mixture of scrub oaks that does nddecQuercus marilandica and which do not have the
characteristics of the other subtypes.

Distinguishing Features: The Mixed Oak Subtypeh@racterized by abundaQuercus laevis, Q.

incana, Q. margarettae, or occasionally). hemisphaerica. It is distinguished from the Blackjack and
Clay/Rock Hilltop Subtypes by the absenc&uokrcus marilandica. It is distinguished from the Mesic
Transition Subtype by a lower diversity herb lataough it may still have fairly high diversity)ah

lacks mesic species. It is distinguished from tletiNern Subtype by occurring within the range of
Aristida stricta, and, at least historically, having it resentsItlistinguished from the Coastal Fringe
Subtype by lacking plants that, in North Carolihdeast, are largely confined to near the coasts€éh
includeQuercus geminata, Quercus virginiana, Osmanthus americanus, Ilex vomitoria, Rhynchospora
megal ocarpa, andCladina evansii. Quercus hemisphaerica is more often abundant in the Coastal Fringe
Subtype, but may also be abundant in the Mixed ditype.

Comments: This subtype is less well understood thamther subtypes. It appears to occur mostly in
the middle Coastal Plain. Many examples are iraigal sites such as Carolina bay rims and are dltere
by fire suppression. In the absence of {@agrcus nigra andGelsemium sempervirens often become
abundant.
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PINE/SCRUB OAK SANDHILL (MESIC TRANSITION SUBTYPE) G2G3
Synonyms: Pine/Scrub Oak Sandhill (Loamy Soil Mat)ia'pea swales'Pinus palustris/ Quercus

incana/ Aristida stricta - Sorghastrum nutans - Anthaenantia villosa Woodland (CEGL003578).
Ecological Systems: Atlantic Coastal Plain Fall-.i®andhills Longleaf Pine Woodland (CES203.254).
Atlantic Coastal Plain Upland Longleaf Pine WoodldG@ES203.281).

Concept: The Mesic Transition Subtype covers tmegrly very localized examples with loamy soil,
greater fertility, or possibly closer proximity tiee water table, which support a very diverse fthiat
includes mesic herb and shrub species. They shang plants with Mesic Pine Flatwoods, but have a
significant scrub oak component.

Distinguishing Features: This subtype is oftengidonal to Mesic Pine Flatwoods, and should be
distinguished by the presence of scrub oaks infsignt numbers (these may be reduced in density an
present as shrub-size sprouts if the site has foegnently burned). Communities in which oaks have
been artificially eradicated may be difficult tastihnguish, but will have a flora that will lack tkenall
component of wetland species usually found in MPsne Savanna.

The Mesic Transition Subtype is distinguished fralirother subtypes by the substantial presence of
characteristic mesic grasses, legumes, and coreppsiich adnthaenantia villosa, Sorghastrum

nutans, Andropogon gerardii, Paspalum bifidum, Tridens carolinianus, Lespedeza capitata, Lespedeza
hirta, Helianthus divaricatus, Sorghastrum elliottii, Sporobolus clandestinus, Onosmodium virginianum,
Muhlenbergia capillaris, Ceanothus americanus, and severdDesmodium species. The scrub oaks may
be less dense in this subtype than in the Blackmaditype under the same management regime.

Comments: This subtype occurs both in the Sandmiltsin the outer Coastal Plain. There are enough
differences in species composition to warrant ragam of variants, and possibly subtypes, in these
two regions.

PINE/SCRUB OAK SANDHILL (CLAY/ROCK HILLTOP SUBTYPE) G2?
SynonymsPinus palustris/ Quercus marilandica / Vaccinium crassifolium/ Aristida stricta Woodland
(CEGL003599).

Ecological Systems: Atlantic Coastal Plain Fall-¢.i®andhills Longleaf Pine Woodland (CES203.254).

Concept: The Clay/Rock Hilltop Subtype covers e rexamples in the Sandhills Region where clay
or consolidated rock is exposed at the soil surfatech generally support a sparser scrub oak lenar
lacksQuercus laevis and which hav&accinium crassifolium andPyxidanthera barbulata as significant
components.

Distinguishing Features: The Clay/Rock subtypeassitjuished from all other subtypes by occurrence
on sandstone or hard clay surfaces rather than bgrtle absence Quercus laevis and the presence

of Vaccinium crassifolium or Pyxidanthera barbulata in a hilltop location (a location that would
otherwise be well drained).

Comments: These communities are extremely rareomthNCarolina, with only a handful of examples,
all in the Sandhills Region. Clay/Rock Hilltops agparently more abundant in the South Carolina
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Sandhills, but it is unclear how many occur witthe range oAristida stricta and thus represent this
subtype.

PINE/SCRUB OAK SANDHILL (COASTAL FRINGE SUBTYPE) G2
Synonyms: Coastal Fringe Sandhifinus palustris - Pinus taeda / Quercus geminata - Quercus
hemisphaerica - Osmanthus americanus var. americanus/ Aristida stricta Woodland (CEGL003577).
Ecological Systems: Atlantic Coastal Plain Uplammhgleaf Pine Woodland (CES203.281).

Concept: The Coastal Fringe Subtype covers comiesmear the coast, which contain characteristic
coastal fringe plants, including evergreen scrlisol was formerly treated as a separate community
type, but falls within the moisture range and beyatbncept of Pine/Scrub Oak Sandhill.

Distinguishing Features: The Coastal Fringe Subiypistinguished by the presence of plant species
that, at least in North Carolina, are confineddéamthe coast. These incluQeercus geminata,
Osmanthus americanus, llex vomitoria, Rhynchospora megal ocarpa, andCladina evansii. Quercus
hemisphaerica is often abundant in the Coastal Fringe Subtypecbmmunities that hav@uercus
hemisphaerica and none of the other indicators are classifiethadviixed Oak Subtype.

Among the Coastal Fringe subtypes of the diffesamtdhill types, these communities are distinguished
by being more mesic and having greater overalltglamer and diversity than the Xeric Sandhill Scrub
or Sand BarrerQuercus geminata often is more abundant th@uercus laevis, andQ. hemisphaerica,

Q. incana, Q. margarettiae, andQ. virginiana are generally present. Bare sand is limited iermrtxand

the most specialized psammophytes are not as abtuinda

Comments: The Coastal Fringe Sandhill type of {Aleproximation has been reduced to a series of
subtypes under the other sandhill types in theTais represents a conclusion that the ecologicell
floristic differences caused by differences in mais regime are more important than those related t
the coastal fringe. It is unclear what is respdesibr the floristic differences of the coastahfye
subtypes. The presence of evergreen species that@ae widespread farther south suggests that
warmer temperatures may be important. The compafentergreen oaks may significantly affect fire
dynamics, because their litter is less flammabéde tinat of deciduous oaks.

PINE/SCRUB OAK SANDHILL (NORTHERN SUBTYPE) G1
SynonymsPinus palustris/ Quercus laevis - Quercusincana / Gaylussacia dumosa - Gaylussacia
(baccata, frondosa) Woodland (CEGL003592).

Ecological Systems: Atlantic Coastal Plain Uplamhgleaf Pine Woodland (CES203.281).

Concept: The Northern Subtype covers the now-varg-examples that are north of the natural range of
Aristida stricta. This is conceptually a broader range of moistum@ soil conditions than the other
subtypes, but remaining examples are too few amdégraded to refine the category further.

Distinguishing Features: The Northern Subtype s$ijuished from all other subtypes by its
geographic location north of the natural rangdwsétida stricta, roughly at Pamlico Sound and the Tar
River. The only other dry longleaf pine communhat naturally lackéristida stricta is the Piedmont
Longleaf Pine Forest, of which none are known fhisiorth and which differ in their composition and
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substrate. The absenceAristida stricta would have a substantial effect on the fire dyreanoif these
communities under natural conditions, as no otleeb Bpecies are as flammable and none will carey fi
under as wide a range of conditions.

MESIC PINE SAVANNA (COASTAL PLAIN SUBTYPE) G2G3
Synonyms: Mesic Pine Flatwoods (Coastal Plain \a)j#inus palustris/ Amorpha herbacea var.
herbacea / Aristida stricta - Sorghastrum nutans Woodland (CEGL003569).

Ecological Systems: Atlantic Coastal Plain Uplamhgleaf Pine Woodland (CES203.281).

Concept: The Mesic Pine Savanna type covers lohgiea communities of environments intermediate
between sandhills and wet savannas. The Coastal Uatype covers the typical examples of the
middle and lower Coastal Plain, which differ fldresilly and in landscape relations from the other
subtypes.

Distinguishing Features: The Mesic Pine Savanna iyglistinguished from Pine/Scrub Oak Sandhill
and other sandhill types by the substantial absehserub oaks or by their presence combined viisth t
of wetland species. Forest oaks sucQasrcusnigra, Q. falcata, or Q. stellata may be present in fire-
suppressed examples. Where land managers havedtfeiae/Scrub Oak Sandhill with herbicide, scrub
oaks may be absent and the communities can beudifto tell from Mesic Pine Flatwoods. Most
subtypes of Pine/Scrub Oak Sandhill will lack tietidctive mesic herbaceous flora. The Mesic
Transition Subtype will share many of these speloigswill generally have them in lower abundance
and diversity.

Mesic Pine Savannas are distinguished from thegowmet savannas by having a substantial component of
mesophytic plants and only small amounts wetlaadtg| or having wetland plants in combination with
scrub oaks. Mesic Pine Savannas contain a sukatantd usually diverse component of legume species,
which are largely absent in wetter pine savannbaar&tteristic plants that occur in wet savannas and
not in mesic savannas inclufgorobol us pinetorum, Ctenium aromaticum, Muhlenbergia expansa,
mostRhynchospora speciesAndropogon glomeratus, Eriocaulon spp.,Bigelowia nudata, Zigadenus

spp., and all the carnivorous plants.

The Coastal Plain Subtype is distinguished fromativer subtypes by floristic differences. It is
distinguished from the Lumbee Subtype and thed_Riiver Subtype by the absence of scrub oaks and
lack of any appreciable amount of wetland planke distinction with the Sandhills Subtype is based
floristic differences that are less clear cut, it two can readily be distinguished by geographic
location, as no examples are known in North Caaotintside of their respective geographic areas.
Plants that occur in the Coastal Plain Subtypesatdbm or never in the Sandhills Subtype include
Amor pha herbacea var. herbacea, Carphephorus odoratissimus, Tephrosia hispidula, Liatris pilosa (=
Liatris graminifolia), andPterocaulon pycnostachyum. Plants that occur in the Sandhills Subtype and
seldom or never in the Coastal Plain incléa¢haenantia villosa, Paspalum bifidum, Liatris cokeri, and
Tridens carolinianus. The Coastal Plain Subtype usually occurs ondlaain distant from drainages, in
large to small patches, or often in a fine-scalsamowith Wet Loamy Pine Savanna communities. The
Sandhills Subtype usually occurs as small patahepland swales or on lower slopes.

Comments: Though Mesic Pine Savanna representgreese of a hypothetical moisture gradient
between drier sandhill communities and wetter giameannas, they occur as recognizable communities
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only on finer-textured soils. In coarse sandy sevstter savannas usually adjoin Xeric SandhiluScr
communities without a mesic community between. Pnesumably is because, with their lack of water-
holding capacity, sands must either be excessor@iyned or saturated by the water table. However,
nutrient-holding capacity may also play an importahe in the absence of the characteristic mesic
flora.

The distinction between the Coastal Plain and Sdadlubtypes needs further examination and
clarification, but appears warranted, and is sujgobiy analysis of plot data collected by the Gagol
Vegetation Survey. However, these subtypes sharglly all of their dominant species.

The terms “savanna” and “flatwoods” have been ulse@rious ways in the literature of the Coastal
Plain (and in even more various ways in other negoCommunities named savannas may be wetter,
shrubbier, or more diverse than those named flatisowith these usages sometimes contradicting each
other. The 3rd Approximation used the name flatveokod drier communities and savanna for wetter
ones. This moisture-based use of the names haslbg@med in favor of one based on diversity and
possibly natural structure. Mesic Pine Savannasatreaturally shrubby under a natural fire regime,
and can have extremely high species richness.

MESIC PINE SAVANNA (SANDHILLS SUBTYPE) G2G3
Synonyms: Mesic Pine Flatwoods (Sandhills SubtyPeius palustris/ Aristida stricta - Sorghastrum
nutans - Anthaenantia villosa Woodland (CEGL003570).

Ecological Systems: Atlantic Coastal Plain Fall-¢.i®andhills Longleaf Pine Woodland (CES203.254).

Concept: The Sandhills Subtype covers the typixah®les of the Sandhills Region, which differ
floristically from the other subtypes.

Distinguishing Features: The Sandhills Subtypassrmjuished from the Lumbee Subtype and the Little
River Subtype by the absence of scrub oaks andaibahky appreciable amount of wetland plants. The
distinction with the Coastal Plain Subtype is basedloristic differences that are less clear but, the
two can readily be distinguished by geographictiocaas no examples are known in North Carolina
outside of their respective geographic areas. Pluatt occur in the Coastal Plain Subtype and seldo
or never in the Sandhills Subtype incluteorpha herbacea var. herbacea, Carphephorus

odoratissimus, Tephrosia hispidula, Desmodium tenuifolium, Liatris pilosa (= Liatris graminifolia), and
Coreopsislinifolia (= Coreopsis oniscicarpa). Plants that occur in the Sandhills Subtype atabse or
never in the Coastal Plain incluBathaenantia villosa, Paspalum bifidum, Liatris cokeri, andTridens
carolinianus. The Sandhills Subtype generally occurs in smetitipes, usually in swales surrounded by
drier sandhill communities.

MESIC PINE SAVANNA (LITTLE RIVER SUBTYPE) G1
Synonyms: Mesic Pine Flatwoods (Little River Vatjaiinus palustris/ Vaccinium élliottii - Clethra
alnifolia/ Aristida stricta - Panicum virgatum Woodland (CEGL003573).

Ecological Systems: Atlantic Coastal Plain Fall-.i®andhills Longleaf Pine Woodland (CES203.254).

Concept: The Little River Subtype covers the ras@ngples on high river terraces in the Sandhills
Region, which contain plants with large differengesypical moisture tolerance, and includes some
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plants characteristic of floodplains. These commesiare presently known only along the Little Rive
of Cumberland, Hoke, and Moore counties.

Distinguishing Features: The Little River Subtypdistinguished from the Sandhills and CoastahPlai
subtypes by having unusual combinations of pldmsinclude some scrub oaks and some wetland
species, though the overall "average" is mesis.distinguished from the Lumbee Subtype, whiclo als
has unusual combinations of species, by the presaioottomland species such\&gcinium elliottii,
the absence of other characteristic species suQuexsus pumila, and by location on a river terrace.

Comments: This subtype is one of the rarest ofangleaf pine communities. Examples are currently
known only from the Little River, which appearsi® geomorphically unique, at least within North
Carolina.

MESIC PINE SAVANNA (LUMBEE SUBTYPE) G1
Synonyms: Pine Savanna (Lumbee Variaritus palustris - Pinus taeda - Pinus serotina / Quercus
marilandica/ (Quercus pumila) / Aristida stricta Woodland (CEGL003664).

Ecological Systems: Atlantic Coastal Plain Uplamhgleaf Pine Woodland (CES203.281).

Concept: The Lumbee Subtype covers the rare exampléoamy inner Coastal Plain soils, which
contain plants with large differences in typicalistore tolerance that are mesophytic on “average”.
These communities are presently known in North Gamnly in Robeson County and its vicinity, in
the inner Coastal Plain.

Distinguishing Features: The Lumbee Subtype isndjaished from the Sandhills and Coastal Plain
subtypes by having unusual combinations of pldmsinclude some scrub oaks and some wetland
species, though the overall "average" is mesis.distinguished from the Little River Subtype, aini
also has unusual combinations of species, by therae olaccinium elliottii, often by the presence of
Quercus pumila, and by location on Coastal Plain flats rathenthaiver terrace.

Comments: This is now one of our rarest longleaémommunity types. It probably was once abundant
in the southern inner Coastal Plain. Its soilsvee# suited to agriculture. It may occur in adjac8outh
Carolina, but apparently has not been recognizexth

Coastal Plain Floodplains

BROWNWATER LEVEE FOREST (HIGH LEVEE SUBTYPE) G3G5
SynonymsCeltislaevigata - Fraxinus pennsylvanica - Acer negundo - (Juglans nigra) / Asimina triloba

| Carex grayi Forest (CEGL004740).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@dplForest (CES203.066).

Concept: Type covers forests of natural levee depakng brownwater Coastal Plain rivers, with a
significant component of the suite of levee treecsgs:Fraxinus pennsylvanica, Celtis laevigata,
Platanus occidentalis, Betula nigra, Acer negundo, andUImus americana. Subtype covers the
communities of the highest levees, in the innenitddle Coastal Plain stretches of rivers, wherk-ric
site species and marginal wetland species arendisaqt componentAesculus sylvatica, Lindera
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benzoin, Laportea canadensis, Nemophila aphylla (= Nemophila microcalyx), andCorydalis flavula are
examples of such species.

Distinguishing Features: Brownwater Levee Forestglly are easily distinguished by their location
adjacent to Coastal Plain Brownwater Rivers. Howethey may extend a considerable distance back
from the largest rivers, and they may occasionatigur on abandoned channel segments some distance
from the present river location. They are dististpeid from Bottomland Hardwoods communities by
having a significant component of the suite of Eegpecies that includ€saxinus pennsylvanica, Celtis
laevigata, Platanus occidentalis, Betula nigra, Acer negundo, andUImus americana in other than
successional situationBlatanus andBetula in particular sometimes invade disturbed siteohdythe
levee).Liquidambar styraciflua and various bottomland oaks may occur in Leveesterbut in smaller
proportions than in Bottomland Hardwoods. Brownwavee Forests, especially this subtype, are
similar to Piedmont Levee Forests, sharing muctaftut showing differences in dominance and some
regional differences. They can be distinguishedilg®y location. The abiotic dynamics of flooding
and sediment deposition are significantly differdntt examples right at the Fall Line may be diffic

to place.

The High Levee Subtype is distinguished from thelMm Levee Subtype by the presence of
characteristic drier site species, many of themeshaith Piedmont Levee Forest. These include
Aesculus sylvatica, Lindera benzoin, Laportea canadensis, Nemophila aphylla (= Nemophila

microcalyx), andCorydalis flavula. There is a progression from the High Levee to iM@d_evee to

Low Levee Subtype as you move downstream, but lapgéream levees also can have zoned
vegetation. High levees sometimes drop off rapidlgloughs or backswamps, but in other places have
broad zone of Medium Levee or even Low Levee orsitie away from the river.

CommentsPlatanus occidentalis - Celtis laevigata - Fraxinus pennsylvanica / Lindera benzoin - lex
decidua/ Carex retroflexa Forest (CEGL007730) is another NVC associatiorciviaippears to be
redundant with this.

Pinus taeda - Fraxinus pennsylvanica - Ulmus americana - Celtis laevigata Temporarily Flooded Forest
[Provisional] (CEGL007559), previously treated aseparate High Pine subtype, is no longer
recognized in theapproximation or in the NVC.

There is concern in these communities about exsessidiment deposition caused by
anthropogenically-induced erosion in the watersle@s the last several centuries. This presumady h
affected all examples -- raising ground levelsudag flood frequency and duration, and probably
altering plant composition. On the best-studieénrin North Carolina, the Roanoke, the flood regime
also altered by dams. This makes determinatiohehatural state difficult, and our understandihg o
these communities may need revision in the future.

BROWNWATER LEVEE FOREST (MEDIUM LEVEE SUBTYPE) G4?
Synonyms¥Fraxinus pennsylvanica - Ulmus americana / Carpinus caroliniana / Boehmeria cylindrica
Forest (CEGL007806).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@dplForest (CES203.066).
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Concept: Subtype covers levees of medium heigpicajly in the middle Coastal Plain stretches of
rivers and sometimes on lower parts of high upstriEvees. The rich-site species and marginal wetlan
species of the High Levee Subtype are minor orrgbptant species richness is generally lower, and
more water-tolerant species are usually presesiniall numbers. Also included is one example
dominated by a disjunct populationdpul us deltoides, with an admixture of other levee species.

Distinguishing Features: The Medium Levee Subtgpdistinguished from the High Levee Subtype by
the absence of characteristic species of rich shased with Piedmont levees, sucthasculus

sylvatica, Lindera benzoin, Laportea canadensis, Nemophila aphylla (= Nemophila microcalyx), and
Corydalisflavula. Species of wetter sites, suchGarya aquatica, Nyssa aquatica, Quercus lyrata, and
Taxodium distichum may be present, but only in small numbers or ittevenicrosites.

CommentsPopulus deltoides - Salix caroliniana Forest (CEGL007343) may have been attributed to
North Carolina, but it seems best to treat thesfioneth disjunctPopulus deltoides as part of this
subtype, since it occurs in a very similar site enalso floristically very similar.

As with the High Levee Subtype, these communitressabject to the impact of excessive
sedimentation created by widespread upland eroaimhall examples in upstream parts of rivers may
be altered. The best-studied examples, those dRdbaoke River, are also affected by the alte ol
regime created by dams. Dam management has prodboedmally long low floods, which has
affected these communities more than the higheelewr bottomland hardwoods. Excessive tree
mortality, tree regeneration failure, and reducerbtand shrub layers appear to result.

BROWNWATER LEVEE FOREST (LOW LEVEE SUBTYPE) G3G4
Synonyms¥Fraxinus pennsylvanica - Quercus laurifolia - Quercus lyrata - Carya aquatica Forest
(CEGL004695).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@aplForest (CES203.066).

Concept: Subtype covers low levees, on the lowatres of rivers or on lower parts of upstream Isyee
where more water-tolerant species suclaa cus lyrata andCarya aquatica are major components,
but where characteristic levee species sudfrasnus pennsylvanica andUImus americana are still
significant. Also included here are communitiesadict natural levees in the tidally influenced kew
reaches of brownwater rivers, which have similagetation.

Distinguishing Features: The Low Levee Subtypdstrmjuished from other subtypes by the
dominance of more water-tolerant tree speciesiqodatly Quercus laurifolia, Quercus lyrata, Carya
aquatica, Nyssa aquatica, andTaxodium distichum, in combination with characteristic levee species
such ag-raxinus pennsylvanica, Ulmus americana, Platanus occidentalis, andBetula nigra. While
Taxodium distichum andNyssa aquatica are generally present, they do not dominate gsdben the
Cypress-Gum Swamp type.. These communities alsd@o&ysimilar to Brownwater Bottomland
Hardwoods (Swamp Transition Subtype), which caretagubstantial amount Bfaxinus
pennsylvanica, but which occurs farther from the river and laPkatanus occidentalis andBetula nigra.

Comments: Most examples of this subtype occur darrgstream, where excessive sedimentation and
altered flood regimes created by Piedmont dams lesgeeffect. However, examples on the lower parts
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of upstream levees are affected by them. Exampldsi most downstream reaches of rivers are being
affected by rising sea level.

BROWNWATER LEVEE FOREST (BAR SUBTYPE) G4G5
SynonymsBetula nigra - Platanus occidentalis/ Alnus serrulata / Boehmeria cylindrica Forest
(CEGL007312).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@aplForest (CES203.066).

Concept: Subtype covers recent deposits in thelmatdges of primary succession from a bar
community to one of the other subtypes. This categoincluded provisionally, because it is unclégar
such communities occur in North Carolina in patdaege enough to recognize as distinct
communitires. Vegetation similar to the NVC destiop usually occurs as a narrow bank zone only a
few feet wide along many river banks, and coulduo@e larger patches on point bars where river
meanders are still migrating.

Distinguishing Features: The Bar Subtype is distisiged by dominance of tree species characteastic
primary succession, particulaffatanus occidentalis, Betula nigra, Salix nigra, Salix caroliniana, or

Acer saccharinum. This phase occurs as part of the primary sucmessi bars, though similar
vegetation may be artificially created by clearaiggome of the subtypes of Brownwater Levee Forest.
It is not clear if natural occurrences are evegda@nough to distinguish as conservation targets.

CommentsPopulus deltoides - Salix caroliniana Forest (CEGL007343) arfghlix nigra - Fraxinus
pennsylvanica Forest (CEGL007734) are additional bar forest @asions that have been attributed to
North Carolina. The limited development of thesmpwinities and their natural variability does not
appear to warrant such fine distinctions.

BLACKWATER LEVEE/BAR FOREST G2G3
SynonymsBetula nigra - Quercus laurifolia - Taxodium (distichum, ascendens) / Crataegus aestivalis
Forest(CEGL004282).

Ecological Systems: Atlantic Coastal Plain Smald&water River Floodplain Forest (CES203.249).

Concept: Type covers forests and woodlands omtieeior of point bars and along banks of blackwater
rivers, withBetula nigra as a significant component. The communities ateemmiddle stages of
primary succession on point bar deposits alongatiigy river meanders.

Distinguishing Features: The Blackwater Levee/BaeBt type is distinguished from Blackwater
Bottomland Hardwoods by the presence of more tleay small amounts detula nigra or (on the

lower Lumber and Waccamaw RiveRjanera aquatica in a natural river bank or bar location. It is
distinguished from Brownwater Levee Forest by theemce or near absencePbditanus occidentalis,
Fraxinus pensylvanica, Acer negundo, Acer saccharinum, and other characteristic brownwater species.

Comments: Blackwater rivers do not generally dgvelatural levees of the sort created by overbank
flooding on brownwater rivers, because of their kwgpended sediment load. However, movement of
sand does create point bars which are young stdssaitable for this community. This community is
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analogous to the Bar Subtype of Brownwater LevaestoHowever, in contrast to that provisional
subtype, the Blackwater Levee/Bar Forest definitglgurs in North Carolina along the larger
blackwater rivers.

While the 3rd Approximation had a Blackwater Suletyh Coastal Plain Levee Forest which was
conceived as being analogous to the Brownwateryabgood analogs to the other subtypes have not
been found. A narrow bank zone often supports |speeies along other parts of rivers, but these are
too narrow and limited in area to be recognizedxasnples of this type.

BROWNWATER BOTTOMLAND HARDWOODS (HIGH SUBTYPE) G3G4
SynonymsQuercus laurifolia - Quercus michauxii - Liquidambar styraciflua/ Carpinus caroliniana
Forest (CEGL004678).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@aplForest (CES203.066).

Concept: Type covers forests of brownwater riveodplain terraces and ridges other than activeralatu
levees, lacking a significant component of levee species, and dominated by bottomland oaks,
hickories, and sweetgum. Subtype covers exampath higher above the river, flooded for reldsive
infrequently and for short periods, generally doaéd by combinations @uercus michauxii, Quercus
pagoda, Quercus laurifolia, andLiquidambar styraciflua.

Distinguishing Features: Brownwater Bottomland Havdds are distinguished by occurrence on
floodplains of brownwater rivers, but away from theer bank or natural levees. These are sitesavher
overbank flooding is, or was in the past, importdiie canopy is dominated by wetland oaks and
Liquidambar, and characteristic levee species suchlasnus occidentalis, Betula nigra, andCeltis
laevigata are generally absent except in disturbed aredeer@tvee species suchfasxinus
pennsylvanica, Acer negundo, andUImus americana may be present in smaller numbers. In contrast to
Nonriverine Wet Hardwood Forests with similar calespBrownwater Bottomland Hardwoods
generally lack a significant component of acididlesed shrubs such asonia lucida, llex glabra, and
Cyrilla racemiflora, and often hav®accinium elliottii.

The High Subtype is distinguished from the Low $pbtby canopy dominance by the more
mesophytic bottomland hardwoods sucl@asrcus michauxii andQuercus pagoda, with only a small
component of wetter site species suckaercus lyrata, Carya aquatica, andTaxodium distichum.
Quercus laurifolia may be abundant in all subtypes and does notlyedidtinguish between them.

CommentsLiquidambar styraciflua - Quercus (laurifolia, nigra) - (Pinustaeda) / Arundinaria gigantea

| Carex abscondita Forest (CEGL007732) has been attributed to Nostoliha and probably would be
redundant with this subtyp@uercus michauxii - Quercus shumardii - Liquidambar styraciflua/
Arundinaria gigantea Forest (CEGL002099) may be equivalent to this, ay mepresent something not
in NC.

The former High Pine - Oak Subtydeinjus taeda - Quercus (pagoda, michauxii, shumardii)
Temporarily Flooded Forest [Provision@}EGL007550)) has been lumped into this subtype.
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BROWNWATER BOTTOMLAND HARDWOODS (LOW SUBTYPE) G4?
SynonymsQuercus lyrata - Carya aquatica Forest (CEGL007397).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@dplForest (CES203.066).

Concept: Subtype covers examples on lower riddesjal flats, and edges of higher ridges, domidate
by more flood-tolerant species suchCagrcus lyrata, Carya aquatica, Ulmus americana, andQuercus
laurifolia. While this subtype conceptually lies betweenHiigh Subtype and Swamp Transition
Subtype, it is not always developed in recognizéten.

Distinguishing Features: The Low Subtype is distisged from the High Subtype by dominance by
Quercus lyrata, Carya aquatica, or Quercus laurifolia, and absence or low numbers of more mesophytic
species such &3uercus michauxii andQuercus pagoda. Quercus laurifolia may be abundant in all
subtypes and does not readily distinguish betwieemt

Comments: In North Carolina, this subtype is lesmmon than the other two, and often in smaller
patches. As defined, it presumably occupies a margegment of the wetness gradient.

BROWNWATER BOTTOMLAND HARDWOODS (SWAMP TRANSITION S UBTYPE) G3G4
SynonymsTaxodium distichum - Fraxinus pennsylvanica - Quercus laurifolia/ Acer rubrum/ Saururus
cernuus Forest (CEGL007719).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@dplForest (CES203.066).

Concept: Sloughs and edges of backswamps with auraief Cypress-Gum Swamp and Bottomland
Hardwoods species, generauercus laurifolia, Quercus lyrata, Taxodium distichum, Populus
heterophylla, Fraxinus profunda, andFraxinus pennsylvanica. Undergrowth is typically more like that
of Cypress-Gum Swamp, witBaururus cernuus, Boehmeria cylindrica, and variousCarex species most
typical.

Distinguishing Features: The Swamp Transition Spdig distinguished from other subtypes by the
absence of the less water-tolerant species anedmtation transitional to Cypress—Gum Swamp. It has
significantTaxodium, Nyssa, or Fraxinus, and the shrub and herb layers are more simil@yjwess—
Gum Swamp than to other subtypes of this type. @aksess strongly dominant, thouQbercus lyrata

or Quercus laurifolia are generally abundarithough this subtype has a significant component of
Cypress—Gum Swam, and the abundand& ainus pennsylvanica may give it affinities with Levee
Forest, it lacks the strong dominance of specipE#y of those communities. The Swamp Transition
Subtype may resemble the Oak-Gum Slough subtyplofiverine Wet Hardwood Forest, but occurs
on brownwater river floodplains rather than nonrive wet flats. The distinction could become difific
on remote high river terraces that no longer fldnd,no extant examples of such ambiguous situstion
are known. The Swamp Transition Subtype may alsemble Tidal Swamp, but may be distinguished
by a substantial oak component.

Comments: This subtype is compositionally interratglbetween Bottomland Hardwoods and Cypress-
Gum Swamp. Vegetation structure resembles a Cy@ass Swamp, with a low-diversity herb layer
containing species such &aururus cernuus. It conceptually occurs between them as bottomiatges
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slope down into sloughs, but is not usually devetbim recognizable form there. More often, these
communities occur in shallow sloughs associatet wfiher subtypes of Brownwater Bottomland
Hardwoods, on upstream parts of rivers where CgpBasm Swamp is scarce. Relict ridges in the tidal
reaches of brownwater rivers, but above the lef/gtlal flooding, may also support this community.

BLACKWATER BOTTOMLAND HARDWOODS (HIGH SUBTYPE) G3G4
SynonymsPinus taeda - Quercus laurifolia / Vaccinium elliottii - Arundinaria gigantea Forest
(CEGL004736).

Ecological Systems: Atlantic Coastal Plain Smadd&water River Floodplain Forest (CES203.249).

Concept: Type covers forests of blackwater rivelatges and ridges, lacking a significant componént
levee species. Subtype covers higher examples viaied a significant component Binus taeda along
with bottomland oaks, and lack significaptier cus lyrata. They generally are dominated Quercus
laurifolia andPinus taeda, with varying amounts dPuercus nigra, Quercus michauxii, and

Liquidambar styraciflua.

Distinguishing Features: Blackwater Bottomland khardds are distinguished by occurrence on
blackwater river floodplains, in sites where overb#flooding is, or has been, a significant ecolagic
influence. They are distinguished from BrownwatettBmland Hardwoods by more acid-tolerant
composition and absence of brownwater speciesas@ber cus pagoda, Fraxinus pennsylvanica, Acer
negundo, andAsimina triloba. Most of the plants typical of Blackwater BottomtébHardwoods are also
present in Brownwater Bottomland Hardwoods, buttioge acid-tolerant species, suchHPassea
palustris, Magnolia virginiana, Lyonia lucida, andCyrilla racemiflora, are not, an€lethra alnifolia is
more likely to be in the blackwater type. Nonriveriwet Hardwood Forests may share some of these
acid-tolerant undergrowth plants, but generallydominated byQuercus pagoda, Quercus michauxii,

or Liquidambar styraciflua.

The High Subtype is distinguished from the Evergr8abtype by the absenceiiercus virginiana
and the absence or near absendeéhaimaecyparis thyoides. It is distinguished from the Low Subtype
and Swamp Transition Subtype by the absence arelthabundance @uercus lyrata.

Comments: This subtype occurs as small to largelstalong the Lumber, Black, and Northeast Cape
Fear rivers. It is apparently replaced by the Exesg Subtype on the Waccamaw River.

BLACKWATER BOTTOMLAND HARDWOODS (LOW SUBTYPE) G47?
SynonymsQuercus laurifolia - Quercus lyrata / Carpinus caroliniana - Persea palustris/ Vaccinium
elliottii Forest (CEGL004737).

Ecological Systems: Atlantic Coastal Plain Smadd&water River Floodplain Forest (CES203.249).

Concept: Subtype covers lower examples which haigraficant component duercus lyrata and
generally lack a significant componentRifius taeda.

Distinguishing Features: The Low Subtype is distisged from the High Subtype and the Evergreen
Subtype by having abunda@tercus lyrata. It is distinguished from the Swamp Transition §yple by
having only small numbers dfyssa biflora andTaxodium distichum, by having an herb layer
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dominated by more mesophytic species t&aumwurus cernuus, and generally by a well-developed shrub
layer.

CommentsQuercus laurifolia / Carpinus caroliniana / Justicia ovata Forest (CEGL07348) is an
association of low blackwater bottomland hardwaothds has been attributed to NC. A little vegetation
that appears to closely match it occurs on thelBRiger. However, it appears to overlap the conoépt
this subtype or the Swamp Transition Subtype, aes ot seem distinct enough to warrant recognition
as a separate element.

BLACKWATER BOTTOMLAND HARDWOODS (EVERGREEN SUBTYPE) G2?
SynonymsPinus taeda - Quercus laurifolia - Chamaecyparis thyoides - (Quercus virginiana) /
Vacciniumelliottii Forest (CEGL007548).

Ecological Systems: Atlantic Coastal Plain Smadd&water River Floodplain Forest (CES203.249).

Concept: Subtype covers examples on higher to nretlieight ridges and terraces, that have a
substantial component Qiuercus virginiana or Chamaecyparis thyoides. This subtype is known to
occur in North Carolina only on the Waccamaw Rixed its tributary Juniper Creek. It is uncleat if i
occurs in other states, other than along the SGatblina portion of the Waccamaw River.

Distinguishing Features: The Evergreen Subtypéstinguished from all other subtypes by having
Quercus virginiana or Chamaecyparis thyoides. The Evergreen Subtype is distinguished from Goast
Fringe Evergreen Forest and Swamp Island Everdgfessst by having floodplain species such as
Quercus laurifolia andVaccinium elliottii, by having acidic wetland species suclChamaecyparis
thyoides, and by lacking the drier upland species sudQuescus hemispherica andQuercus geminata.

It can generally be distinguished by its topogragstting, but the Swamp Island Evergreen Forest
occurs on some higher ridges along the Waccamaer Rivclose proximity to Blackwater Bottomland
Hardwoods.

Comments: Two variants of this subtype exist, aag marrant recognition as separate subtypes.
Higher examples hav@uercus virginiana and limitedChamaecyparis thyoides, and apparently occur in
all environments on the Waccamaw River that resertitdse that support the High Subtype on other
rivers. Lower examples lacRuercus virginiana and can have substantZthamaecyparis and

Taxodium. These may be an evergreen equivalent of the SWaensition Subtype, but the typical
Swamp Transition Subtype is also present on thecéfaaw River.

The extent of this subtype is unclear. At presiem,known only from the Waccamaw River valleyislt
unclear what makes the Waccamaw River unique, thdsdow gradient and variable flooding regime
may be importantQuercusvirginiana is a common component of bottomland hardwoodsdardouth,
but Chamaecyparis is not. On the Waccamaw River this subtype graoléise Low Subtype on lower
ridges and point bars.

BLACKWATER BOTTOMLAND HARDWOODS (SWAMP TRANSITION S UBTYPE) G3G5
SynonymsQuercus lyrata - Quercus laurifolia - Taxodium distichum/ Saururus cernuus Forest
(CEGL004735).

Ecological Systems: Atlantic Coastal Plain Smald&water River Floodplain Forest (CES203.249).
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Concept: Subtype covers the lowest examples, tranal to Cypress-Gum Swamp, with a substantial
component offaxodium or Nyssa and undergrowth characteristic of Cypress-Gum Spgam

Distinguishing Features: The Swamp Transition Spdig distinguished from other subtypes by having
a significant component dfaxodium andNyssa, by lacking most herbs less water-tolerant Saair urus
cernuus, and usually by the absence of a well-developedbstkayer. It is distinguished from Cypress-
Gum Swamp by having a substantial component of.oaks

Comments: This subtype is compositionally interratglbetween Bottomland Hardwoods and Cypress-
Gum Swamp. Vegetation structure resembles a Cy@ass Swamp, with a low-diversity herb layer
containing species such Saururus cernuus. These communities often occur in shallow sloughs
associated with other subtypes of Blackwater Bolooh Hardwoods, often in places where Cypress-
Gum Swamp is locally absent.

Quercus laurifolia / Carpinus caroliniana / Justicia ovata Forest (CEGL07348) is an association of low
blackwater bottomland hardwoods that has beerbatéd to NC. It appears to overlap the concept of
this subtype and the Low Subtype, but does not shsiimct enough to warrant recognition as a
separate element.

CYPRESS-GUM SWAMP (BROWNWATER SUBTYPE) G5?
SynonymsTaxodium distichum - Nyssa aquatica / Fraxinus caroliniana Forest (CEGL007431) .
Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Southern Atlantic Coastal Plain Large River Flo@aplForest (CES203.066).

Concept: Type covers very wet forests that arediéaloby river overbank flow for long periods, and ar
dominated by combinations bliyssa aquatica, Nyssa biflora, Taxodium distichum, andTaxodium
ascendens. Subtype covers examples along large brownwaliewial) rivers which receive clay-rich
floodwaters and havidyssa aquatica as the primary canopy hardwood species.

Distinguishing Features: The Cypress-Gum Swamp ig/destinguished by canopy dominance by
combinations offaxodium andNyssa in a river floodplain setting. Tidal Cypress-Gumvenps are
often difficult to distinguish from it where tidaimplitude is small or flooding is primarily from md
tides. Tidal Cypress-Gum Swamps contain a greatergity of undergrowth plantdlorella cerifera,
Juniperusvirginiana, and any herbs associated with Tidal FreshwatesMeommunities are good
indicators of tidal conditions. Tidal swamps usy&live a more open canopy. Nonriverine Swamp
Forests have a substantial component of acid-lofpogosin” undergrowth species suchHassea
palustris, Magnolia virginiana, Lyonia lucida, Leucothoe axillaris, andClethra alnifolia, as well as
occurring in sites remote from rivers.

The Brownwater Subtype is distinguished from theeosubtypes by its association with brownwater
rivers or backwater creeks and by the strong donc@afNyssa aquatica with only minorNyssa
biflora in the canopy.

CommentsNyssa aquatica Forest (CEGL002419), which was recognized pronigily as a Tupelo
subtype in earlier2approximation draft, has been dropped. There islear way to distinguish
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swamps that naturally lackaxodium from those that have lost it because of earlyiloggVirtually all
examples are dominated Blyssa, with Taxodium occurring as a minority. It is unclear if any swam
forests that naturally lackeldhxodium occurred in North Carolina.

CYPRESS-GUM SWAMP (INTERMEDIATE SUBTYPE) G3G4
SynonymsTaxodium distichum - Nyssa aquatica - Nyssa biflora / Fraxinus caroliniana / Itea virginica
Forest (CEGL007432).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).

Concept: Subtype covers examples along Coastal Btiegams in regions of fine-textured soils and
examples in somewhat isolated basins of brownwktedplains, wheré\yssa aquatica andNyssa
biflora are both important components of the canopy.

Distinguishing Features: The Intermediate Subtgpdistinguished from other subtypes by a canopy
containing substantial amounts of bdiyssa aquatica andNyssa biflora in a setting with some, but not
great, mineral sediment input.

CommentsNyssa aquatica - Nyssa biflora Forest (CEGL007429) has been attributed to Nodtoltha
as an intermediate swamp of floodplain edges thatral lackTaxodium. Given the widespread
removal ofTaxodium by logging, it is unclear if any such vegetatioseed naturally in North Carolina.
It does not seem sufficiently distinct to recograsea distinct communityNyssa biflora - Liquidambar
styraciflua / Glyceria septentrionalis - Hydrocotyle ranunculoides Forest (CEGL007743) is an
association described in southeast Virginia andtipmably attributed to North Carolina. It is deked
as occurring both on the edges of larger floodglaind along small streams. It therefore appears to
partly overlap this type, and it is not clear hdwould be distinguished.

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) G3G4
SynonymsTaxodium distichum - Nyssa biflora / Fraxinus caroliniana / Lyonia lucida Forest
(CEGL004733).

Ecological Systems: Atlantic Coastal Plain Smald&water River Floodplain Forest (CES203.249).

Concept: Subtype covers examples on Coastal Rtandgdlains which lack clay sediment, whéigssa
aquatica is not a significant component of the canopy. Thegur commonly both in sloughs of large
blackwater rivers and filling the entire floodplaahmany small streams. Soils in this subtype &ieno
organic.

Distinguishing Features: The Blackwater Subtypdisinguished from the Intermediate and
Brownwater subtypes by the absencélgdsa aquatica as a significant canopy component, and by a
more acid-tolerant flora in general. It is distirghed from the Blackwater Cove Subtype by a lack of
the distinctive open canopy, large buttresses daeg flooding of that subtype, and corresponding la
of abundanCephalanthus occidentalis andPlanera aquatica. The Blackwater Subtype is distinguished
from Coastal Plain Small Stream Swamp, where octyon small stream floodplains, by the strong
canopy dominance Wyyssa or Taxodium (sometimegicer rubrum in successional condition). Coastal
Plain Small Stream Swamp is reserved for floodpt@mmunities having a more mixed forest
composition driven by more microsite heterogeneitipy shorter hydroperiod. The 3rd Approximation
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was ambiguous about how to treat the wet smalhstridoodplains, but they should be classified as
Cypress—Gum Swamp.

Comments: The concept of the Blackwater Subtypebbas narrowed substantially from tHg 3
Approximation, where it was defined to cover aleatms with headwaters in the Coastal Plain. Here it
includes only the most acidic and clay-free streamsst or all of which occur in the southern hdlf o

the state. This type still includes some variatibime examples wityrilla racemiflora, Lyonia lucida,
andllex myrtifolia as prominent components and lackifrgxinus caroliniana, known from the Juniper
Creek and Waccamaw River system, may be worthgagdgnition as a distinct variant or subtype. Their
vegetation suggests a transition from blackwatertariverine conditions.

This subtype can occur in small to large patchethé upper portions of blackwater rivers, it ofiten
confined to narrow sloughs but may occur intermitiein larger basins. Downstream on blackwater
rivers, it may cover much of the floodplain. Whéreccurs along small to medium streams, it teids t
fill the full width of a featureless, muck-filledolodplain. These may have a distinct channel, evort
of anastomosing channels, or have no visible cHaatred!.

Nyssa biflora - (Taxodium distichum) Semi-natural Forest (CEGL004640) is an associdtdomodified
versions of this subtype, whefaxodium has been removed by logging. It is generally insgae to
determine how muchaxodiumwas present before early logging. Remnants ofydegsistant stumps
suggest it was a patchy minority component eveg bgo, but it is not clear if this reflects conaolits
before the first logging. For conservation purpesdsexamples should be regarded as the same
subtype, in varying conditions.

CYPRESS-GUM SWAMP (BLACKWATER COVE SUBTYPE) G2G3
SynonymsTaxodium ascendens / Fraxinus caroliniana - Cephalanthus occidentalis - (Planera

aquatica) Woodland (CEGL004289). Backwater (Schafale, Maahd LeGrand 1985 - Waccamaw
River study).

Ecological Systems: Atlantic Coastal Plain Smadd&water River Floodplain Forest (CES203.249).

Concept: Subtype covers distinctive examples ohdbaed channel segments connected to the river
(common called coves or backwaters), deeply floadetisomewhat lake-like. The vegetation has an
open to closed canopy ®axodium ascendens and a substantial understoryrafaxinus caroliniana,
Cephalanthus occidentalis, or Planera aquatica.

Distinguishing Features: The distinctive vegetaaond environment distinguishes this subtype froen th
Blackwater Subtype. The canopy may be open to ywebosed, but the deep flooding and abundance of
Cephalanthus occidentalis or Planera aquatica are distinct. Canopy trees are almost exclusively
Taxodium, with Nyssa largely absent, and have unusually large buttse$3eves are elongate,

triangular, or round low areas that project upstréa@m the river channel, and are exposed onlyeay v
low water. This community may fill the cove, onitay form a rim around treeless open water. It often
grades into the Acid Blackwater Subtype in a slougstream from the cove, where the canopy is
denseNyssa biflora a major canopy component, aGebhalanthus andPlanera are absent.
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SANDHILL STREAMHEAD SWAMP G47?
SynonymsNyssa biflora - Liriodendron tulipifera - Pinus (serotina, taeda) / Lyonia lucida - llex glabra
Forest (CEGL004734).

Ecological Systems: Atlantic Coastal Plain Blaclkeva&@tream Floodplain Forest (CES203.247).

Concept: Type covers very wet forests along muchkglkstreams in sandy terrain, which are dominated
by combinations oNyssa biflora, Acer rubrum, Liriodendron tulipifera, Persea palustris, andMagnolia
virginiana, and have undergrowth of pocosin species. ERvais taeda or Pinus serotina may be

present. The hydrology of sandhill streamheadsdiffrom that of other stream and river floodplains
with constant saturation from upland seepage datiwely limited overbank flooding. They have been
recognized only in the Sandhills region.

Distinguishing Features: The Sandhill Streamheadrwtype is distinguished from Cypress-Gum
Swamp by the well-developed shrub layer dominate@ywilla racemiflora, Lyonia lucida, I1ex

coriacea, llex glabra, and other species shared with the Streamheadipdgpe. There is usually a
component oPinus serotina or Pinus taeda and a complete absenceTaikodium. Nonriverine Swamp
Forests also have a substantial component of pospsicies, but differ floristically. They are egsil
distinguishable by occurring in flat areas thaklaeepage or overland flooding. Sandhill Streamhead
Swamps are distinguished from the closely assati@teeamhead Pocosins by having canopy
dominance by hardwoods rather than pines. The Iswata are often very similar.

Comments: These communities were variously trease@ypress-Gum Swamp (Blackwater Subtype)
and Coastal Plain Small Stream Swamp (Blackwatbtype) in the 3rd Approximation. They resemble
the latter in the intermittent flooding regime, &ion along small streams, and common admixture of
pines in the canopy. They resemble the former ualdominance biXyssa biflora and long

hydroperiod. They are distinct from either in beahgsely related to Streamhead Pocosins, florigica
and spatially. Almost all of the understory, shruine, and herb layer plants are shared with Stheath
Pocosin communities; only the canopy differs. Likeeamhead Pocosins, most of the water apparently
comes from seepage from the adjacent sandy smlstimg a permanently saturated environment
different from that of other swamps. Usually Safiddireamhead Swamps occur downstream of
Streamhead Pocosins, but in some places the typgsiternate along the length of a stream,
suggesting that subtleties of drainage or fire bemaletermine which community occurs. It is po$sib
that both community types exist in a shifting mosalong with beaver ponds.

COASTAL PLAIN SMALL STREAM SWAMP G4?
SynonymsNyssa biflora - Quercus nigra - Quercus laurifolia - Pinus taeda / [lex opaca - Carpinus
caroliniana Forest (CEGL007350).

Ecological Systems: Atlantic Coastal Plain Blaclkevé&tream Floodplain Forest (CES203.247).

Concept: Type covers small stream floodplains en@loastal Plain with forest vegetation of mixed
hydrological tolerances, due to a short and vagi&lgdroperiod or to microsite heterogeneity. Fluvia
depositional landforms such as natural levees @ges are too small to differentiate separate
communities such as Levee Forest and Bottomlandwitaods.

Distinguishing Features: Distinguished from alletAoodplain communities by having a mixed
composition of plants with very different floodinglerance growing in close association along aastre
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with only small fluvial landforms. The canopy wilsually include substantillyssa or Taxodium along
with substantial bottomland oaks and other bottoehlaardwoods. Pines are often present.

Comments: This type has been narrowed from thaitiefa in the 3rd Approximation. Pocosin-like
small stream bottoms in sandhill terrain have qménnto the Sandhill Streamhead Swamp type, and
those strongly dominated Nyssa or Taxodium have been put into Cypress—Gum Swamp. This type
remains for small streams that have highly mixegetation due to variable flooding regime and
microtopography. The Brownwater Subtype in the Spgroximation has been dropped, as no well-
developed examples are known.

These communities are highly variable, and recagnif variants or subtypes may be appropriate.
However, the variation has not been sorted out @méw do so. Several associations in NVC appear to
overlap this concept, but they do not fit the ocences in North Carolina well and do not appear to
represent a good division of subtypes for Northolima occurrencedNyssa biflora - (Liquidambar
styraciflua) / Itea virginica / Saururus cernuus Forest (CEGL007847) is a broadly defined assamatif
intermittent streams, questionably attributed tatN&arolina. It may represent the wetter end ef th
spectrum of our occurrenceddyssa biflora - Liquidambar styraciflua / Glyceria septentrionalis -
Hydrocotyle ranunculoides Forest (CEGL007743) is an association describebirtheast Virginia and
guestionably attributed to North Carolina. It isdeébed as occurring both on the edges of larger
floodplains and along small streams. It therefqueears to partly overlap this type, and it is Heac

how it would be distinguished. Sinéydrocotyle ranunculoides is a floating aquatic plant of permanent
water in North Carolina, it may not fit this typeyavay. Fraxinus pennsylvanica / Cornus foemina /

Carex bromoides Forest (CEGL007742) is another association definedutheast Virginia and
guestionably attributed to North Carolina. It isdébed as a small stream floodplain community, but
the vegetation suggests tidal influence.

OXBOW LAKE (BROWNWATER SUBTYPE)
Synonyms: Treated as a nonvegetated community i6.NV
Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).

Concept: Type covers permanently or semi-permayéotided open water bodies in floodplains that
are at least seasonally isolated from the riverstMoe substantially unvegetated, but may contfzanse
vegetation or patches of invading woody or herbaseweetland plants of various kinds. Subtype covers
those along brownwater rivers, which receive suttetemineral sediment input. They typically have a
edge zone containinBaxodium distichum, Nyssa aquatica, Platanus occidentalis, Betula nigra, or
Fraxinus pennsylvanica.

Distinguishing Features: Oxbow Lake communitiesdaséinguished from Cypress-Gum Swamps by
being wet enough to lack a closed tree canopy. Bheylistinguished from Semipermanent
Impoundment communities by occurring in closed,amohed basins created by an abandoned river
channel. This setting produces an aquatic commutimatlyis isolated from both the river and from aire
input except in floods.

The Brownwater Subtype can usually easily be disiished by the character of the river and the
occurrence of brownwater communities adjacent tib iypically has an edge zone containing
brownwater species such Rlstanus occidentalis or Fraxinus pennsylvanica as well as the more
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widespreadaxodium distichum andBetula nigra.

Comments: These communities are not well known.vEgetated portions of them, if any, resemble the
primary successional communities of bars or bac&ksadlong the rivers. The aquatic animal and
planktonic communities can be expected to be mistendtive, because they offer an environment that
is free from interaction with the river communityrflong periods. These communities are substaytiall
aquatic rather than terrestrial, but are part efRalustrine System of Cowardin because of theallsm
size. Brownwater Oxbow Lakes are very rare. Browewaver channels appear to migrate less than
blackwater river channels, creating fewer oxbovetakn addition, the ongoing deposition of sediraent
by brownwater rivers fills them, so that they havehorter life span.

OXBOW LAKE (BLACKWATER SUBTYPE)
Synonyms: Treated as a nonvegetated community.
Ecological Systems: Atlantic Coastal Plain Smald&water River Floodplain Forest (CES203.249).

Concept: Subtype covers examples on blackwaterstiidney typically have an edge zone containing
Taxodium distichum, Nyssa biflora, Liquidambar styraciflua, Planera aquatica, or Cephalanthus
occidentalis.

Distinguishing Features: The Blackwater Subtypeusarally easily be distinguished by the character o
the river and the occurrence of blackwater comnem#djacent to it. The edge zone will lack
brownwater species such Rlstanus occidentalis andFraxinus pennsylvanica, and will probably

contain only more broadly tolerant species suchaaedium distichum andBetula nigra. On the
Waccamaw and Lumber Rivers, as well as in statésetsouthPlanera aquatica may be abundant.

Comments: These communities are not well known.vEgetated portions of them, if any, resemble the
primary successional communities of bars or bac&ksadlong the rivers. The aquatic animal and
planktonic communities can be expected to be mistendtive, because they offer an environment that
is free from interaction with the river communityrflong periods. These communities are substaytiall
aquatic rather than terrestrial, but are part efRalustrine System because of their small size. Th
Blackwater Subtype is more common than the Browan@ubtype. Our blackwater river channels
seem to migrate more than the brownwater riveegtorg more oxbow lakes. In addition, the lack of
substantial sediment deposition means they caispérsa long time. However, they are still
uncommon to rare along most of North Carolina’&rsy with only the Waccamaw River having more
than a couple. For reasons that are unclear, &y $0 be more common in adjacent South Carolina.

SAND AND MUD BAR (BROWNWATER SUBTYPE)
Synonyms: No association created yet.
Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).

Concept: Type covers communities of sand and mpdsies along rivers throughout the state, where
recent deposition, frequent reworking, or frequsartturing prevents development of forest vegetation.
Most examples are in the Coastal Plain. Subtypersoexamples along brownwater Coastal Plain
rivers, where clay deposition and circumneutralevahemistry influence the community. This subtype
is only provisional; it is unknown if there are sificant vegetational differences between brownwate
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and blackwater bars.

Distinguishing Features: The Sand and Mud Bar tyukstinguished by the combination of occurrence
on soft sediments along a river shoreline and tdckwell-developed tree canopy. Vegetation ranges
from herbs to shrubs, and is usually of fairly Idensity. The Brownwater Subtype is distinguished by
occurring on brownwater rivers. The vegetationatidctions are not known.

SAND AND MUD BAR (BLACKWATER SAND BAR SUBTYPE) G2G3
SynonymsPanicum rigidulum - Hibiscus moscheutos Herbaceous Vegetation (CEGL004273).
Ecological Systems: Atlantic Coastal Plain Smald&water River Floodplain Forest (CES203.249).

Concept: Subtype covers examples on higher sangdyab@ng blackwater rivers, usually dominated by
Coleataenia rigidula ssprigidula (= Panicum rigidulum var. rigidulum).

Distinguishing Features: The Blackwater Sand Bdotyhe is distinguished from the Blackwater
Drawdown Bar Subtype by having a clean sand substraing exposed except during floods, and
having vegetation dominated Bpleataeniarigidula ssp.rigidula or by other tall grasses or forbs. Tree
seedlings may be present, as may a number of rativeasive weedy herbaceous spedtbiscus
moscheutos is common in these communities on some rivers .

SAND AND MUD BAR (BLACKWATER DRAWDOWN BAR SUBTYPE) G2
SynonymsEragrostis hypnoides - Micranthemum umbrosum - Lipocarpha micrantha - (Juncus repens)
Herbaceous Vegetation (CEGL004341).

Ecological Systems: Atlantic Coastal Plain Smadd&water River Floodplain Forest (CES203.249).

Concept: Subtype covers examples on lower shosebhblackwater rivers, typically dominated by
Eragrostis hypnoides, Micranthemum umbrosum, Juncus repens, or Lipocarpha micrantha.

Distinguishing Features: The Blackwater Drawdowm 8Babtype is distinguished from other subtypes
by a wetter environment, soil that is somewhat muekposure only during unusually low water, and
dominance by the above species.

Comments: This subtype has been observed as @actigti community only on the Waccamaw River in
North Carolina, where it is abundant. Similar sitesthe Lumber and Black rivers are unvegetated, bu
this community may exist on them in more specialiaeeas. In all cases, it is best developed on the
floors of "backwaters,” small bays off of the maiwer channel. The examples on the Waccamaw River
are unigue, with Sabatia kennedyana an importagtiep, and may merit a separate subtype.

SAND AND MUD BAR (NARROWLEAF POND-LILY SUBTYPE) G3?
SynonymsNuphar sagittifolia Herbaceous Vegetation (CEGL004328).
Ecological Systems: Atlantic Coastal Plain Smald&water River Floodplain Forest (CES203.249).
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Concept: Subtype covers nearly permanently floatteshnel edges and backwaters dominated by
Nuphar sagittifolia (= Nuphar lutea ssp.sagittifolia). These occur only along blackwater rivers in
southeastern North Carolina.

Distinguishing Features: This community is distirstped from all others by dominanceMdphar
sagittifolia in a non-tidal, blackwater river setting.

Comments: A comparabMuphar advena subtype may also exist, but has not been documhente

RIVERINE FLOATING MAT G3G4
SynonymsHydrocotyle ranunculoides - (Sacciolepis striata) Floating Herbaceous Vegetation
(CEGL004305).

Ecological Systems: Atlantic Coastal Plain Smadd&water River Floodplain Forest (CES203.249).

Concept: Type covers mats of floating plants alowgrs and backwaterblydrocotyle ranuncul oides
typically dominates, busacciolepis striata sometimes overgrows the mats in the fall. Matggngavn

by Alternanthera philoxeroides but having substantiéydrocotyle should be regarded as degraded
examples of this typdlternanthera mats where nélydrocotyle mats existed previously should not be
regarded as part of this type.

Distinguishing Features: The Riverine Floating Magte is distinguished by dominance of native
floating aquatic plants in river channels or watanected to a riveHydrocotyle ranuncul oides
typically dominates, but floating mats dominatedatlyer native species should also be placed here.

Comments: These communities are intermittent alarger blackwater rivers. It is unclear whether
well-developed examples occur along any brownwaters. They seldom occur on smaller streams.

COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT (OPEN WATER SUBTYPE) G5
SynonymsNuphar advena - Nymphaea odorata Herbaceous Vegetation (CEGL002386); Atlantic
Coastal Plain Small Brownwater River Floodplaindsa{CES203.250).

Ecological Systems: Atlantic Coastal Plain Sma#ldBwater River Floodplain Forest (CES203.249).
Atlantic Coastal Plain Brownwater Stream Floodplarest (CES203.248). Atlantic Coastal Plain
Blackwater Stream Floodplain Forest (CES203.247).

Concept: Type covers portions of Coastal Plain longater and blackwater floodplains affected by
shallow impoundment by beaver dams or long-estaddismall artificial dams. This includes drained
impoundments that are still distinguishable frora-pnpoundment conditions. They may occur on small
creeks or on sloughs in larger river floodplaint)ex blackwater or brownwater.

Subtype is a zonal community that covers deepdigmarof pond complexes, dominated by open water,
submersed, floating, or floating-leaved aquatiafgawith little or no emergent component. As dedin
it can occur in blackwater, brownwater, or Sanghlbnds.

Distinguishing Features: Type is distinguished bgurrence in the Coastal Plain in beaver ponds or i
small artificial ponds that have similar environrhand vegetation. It is not entirely clear whabai
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artificial ponds to resemble natural beaver po@isod mimics are usually old mill ponds that haveglo
been unused. Larger reservoirs and smaller farrdgpda not seem to develop similar communities, and
have no natural community analogue.

The Open Water Subtype is distinguished by theratgsef substantial emergent vegetation or tree
cover. Some examples have no significant vascudaut gover Nymphaea odorata is the most typical
plant, butUtricularia spp.,Lemna spp.,Myriophyllum spp., and others may dominate instead.

CommentsNelumbo lutea Herbaceous Vegetation (CEGL004323) might potdgtadscribe some of

our examples. The NVC associations do not distsignatural and pseudo-natural impoundments from
artificial lakes and from other natural basins,aeptly even from tidal rivers; hence the
correspondence is only partial.

COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT (TYPIC MARS H SUBTYPE) G4?
SynonymsPolygonum (hydropiperoides, punctatum) - Leersia spp. Herbaceous Vegetation
(CEGL004290).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Atlantic Coastal Plain Small Blackwater River Flptaln Forest (CES203.249). Atlantic Coastal Plain
Brownwater Stream Floodplain Forest (CES203.248anic Coastal Plain Blackwater Stream
Floodplain Forest (CES203.247).

Concept: Subtype covers portions or examples ormalsoils in brownwater or blackwater
floodplains, with substantial emergent marsh vegataut little or no tree cover.

Distinguishing Features: The Marsh Subtype ismigtished by dominance of emergent shrub or
herbaceous vegetation and the lack of a substargeatanopySalix or other early successional small
trees may be present. The Typic Marsh Subtypestenduished from the Sandhill Marsh Subtype by
substantial floristic differences that correlateéhanutrient richness and mineral or boggy character
Species indicative of the Typic Marsh Subtype idelBersicaria spp.,Typha latifolia, Scirpus
cyperinus, andLeersia hexandra. Species indicative of the Sandhills Marsh Subipg&ideOrontium
aquaticum, Juncus trigonocar pus, Eriocaulon decangulare, Schoenoplectus subterminalis, and
Schoenopl ectus etuber cul atus.

Comments: This subtype is very heterogeneous. ytmead to be split into several subtypes, but these
communities are not well enough known to createedul division at present. The NVC presently has a
number of wide-ranging associations described aslgeing dominated by single species that often
occur within this subtype, as well as in other tetbi Occurrences of this subtype could therefere b
treated as a fine-scale mosaic of patch or zormdi/pas, some of which would correspond to NVC
associations, while many new associations would tede defined for other patch dominant species. A
better solution is likely to be a small set of nixaubtypes/associations that incorporate the patehe
that reflect broader scale differences among imgments. Variations correlating with size of
impounded stream, amount of mineral sediment veknqresence of seepage, and biogeography may
be a good basis for classifying these communitigsake virtually unknown. Even within a region and
stream type, beaver ponds vary substantially. Ahtadal axis of variation is the cycle from new
creation to maturity to abandonment and succegschk to prevailing community types.
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NVC associations that appear to partially overlap subtype includ€ephalanthus occidentalis/

Carex spp. -Lemna spp. Southern Shrubland (CEGL0021%)jus serrulata Saturated Southern
Shrubland (CEGL003912juncus effusus Seasonally Flooded Herbaceous Vegetation (CEGLTI®4 1
Scirpus cyperinus Seasonally Flooded Southern Herbaceous Veget@@ia® 1L 003866)Zizaniopsis
miliacea Coastal Plain Slough Herbaceous Vegetation (CE@189); Typha (angustifolia, latifolia) -
(Schoenoplectus spp.) Eastern Herbaceous Vegetation (CEGLO061b68kély to be in NC, mainly a
northern association). The NVC associations dadistinguish natural and pseudo-natural
impoundments from artificial lakes and from othatural basins, apparently even from tidal rivers;
hence the correspondence is only partial.

COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT (SANDHILLS MARSH SUBTYPE)
G2?

SynonymsOrontium aquaticum - Schoenopl ectus (etuber culatus, subterminalis) - Eriocaulon

decangulare - Juncus trigonocar pus Herbaceous Vegetation (CEGL007860).

Ecological Systems: Atlantic Coastal Plain Blactevé&stream Floodplain Forest (CES203.247).

Concept: Subtype covers examples in ponds witheditreent input, where muck substrate and
somewhat boggy vegetation occur. These are typfdale Sandhills Region, and may occur only there.

Distinguishing Features: The Sandhills Marsh Subigdistinguished from the Typic Marsh Subtype
by substantial floristic differences that correlafigh organic substrate and extreme acidity ankl &dc
nutrients. Species indicative of the Typic Marsibt$pe includePersicaria spp., Typha latifolia,

Scirpus cyperinus, andLeersia hexandra. Species indicative of the Sandhills Marsh Subippkide
Orontium aquaticum, Juncus trigonocar pus, Eriocaulon decangulare, Schoenoplectus subterminalis,
Schoenopl ectus etuber culatus, Sagittaria engel manniana, Habenaria repens, andGlyceria obtusa.

The Sandhills Marsh Subtype is distinguished frosm$andhills Mire Subtype by having only a very
limited woody component. The Sandhills Mire Subtiyas a well-developed shrub layer and, though it
shares substantial flora, has significant diffeemnion vegetation. In particula€arex mitchelliana,

Carex atlantica ssp.capillacea (= Carex howei), Carex stricta, Glyceria obtusa, Leersia oryzoides,
Dichanthelium scabriusculum, Peltandra virginica, Dichanthelium dichotomum, Dulichium

arundinaceum, Triadenum virginicum, Lycopus cokeri, Eupatorium resinosum, Carex atlantica and
Woodwardia areolata are frequent species in the Sandhills Mire Subtype

COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT (SANDHILLS MIRE SUBTYPE)
G2?

SynonymsNyssa biflora - Alnus serrulata / Carex (mitchelliana, atlantica ssp capillacea, stricta) -

Glyceria obtusa - Peltandra virginica Shrubland [Provisional] (CEGL004800).

Ecological Systems: Atlantic Coastal Plain Blackeva&tream Floodplain Forest (CES203.247).

Concept: Subtype covers drained impoundments dbémelhills, where there is a deep muck substrate
and dominance by open mire vegetation.

Distinguishing Features: The Sandhills Mire Subtigeistinguished by a distinctive flora that indhs
Carex mitchelliana, Carex atlantica ssp.capillacea (= Carex howei), Carex stricta, Glyceria obtusa,
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Leersia oryzoides, Orontium aquaticum, Peltandra virginica, Triadenum virginicum, Dulichium
arundinaceum, Woodwar dia areolata, Eupatorium resinosum, andLycopus cokeri. An open canopy
(including young trees and remnant trees that sadvthe impoundment) and moderate shrub layer of
Nyssa biflora, Acer rubrum, Alnus serrulata, and other species is generally present.

Comments: This community is well documented at Boaigg, where it is quite variable. Three variants
are recognized: 1. Typic variant, which remaingebeterogeneous 2. Bog variant, which appears to
occur where adjacent Sandhill Seeps feed acidmaggewater into the mire, and seep plants mix with
those of the mire. 3. Tussock sedge variant, styahgminated byCarex stricta, to the exclusion of

most other herbaceous species. Hall (2005) sughestegnition of several additional types, most of
which are more similar to each other than are thBse Tussock Sedge variant was the most distinct o
his types. Also distinct in Hall (2005) were thakeninated byDichanthelium scabriusculum and
Dichanthelium dichotomum, as opposed to the more typical mixed vegetalibese need more study,
but appear to result from excessive sediment wgshio a drained pond, and so may not be a natural
variant.

These communities are currently known only fromtByagg. They may occur elsewhere in the
Sandhills region, and conceivably in other partthefCoastal Plain. However, all examples known in
other parts of the Coastal Plain appear to filhwitineral sediment and to develop the Typic Marsh
Subtype.

COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT (CYPRESS-GU M SUBTYPE) G4G5
SynonymsTaxodium distichum/ Lemna minor Forest (CEGL002420).

Ecological Systems: Atlantic Coastal Plain SmatBnwater River Floodplain Forest (CES203.250).
Atlantic Coastal Plain Small Blackwater River Flptain Forest (CES203.249). Atlantic Coastal Plain
Brownwater Stream Floodplain Forest (CES203.248anic Coastal Plain Blackwater Stream
Floodplain Forest (CES203.247).

Concept: Subtype covers portions or examples stipgasubstantial canopy dfxodium andNyssa.
These are generally the more shallowly floodedipostof impoundments created in areas previously
dominated by these water-tolerant trees.

Distinguishing Features: The Coastal Plain Semipeent Impoundment type is distinguished from all
other Coastal Plain communities by occurring ircptaaffected by permanent flooding produced by
impoundment of drainage by beaver dams or old madendams that create a similar environment.

The Cypress-Gum Subtype is distinguished by an opetosed tree canopy, mostly Tdxodium or
Nyssa, but potentially includingi\cer rubrum or other species.

Comments: This subtype is distinctive in that tleed tolerance oTaxodium andNyssa allow them to
persist for many years in shallower parts of poodsating a shaded pond environment with much
structural diversity. This community can be a sipecific subtype, a temporal phase, or a zone nwéhi
pond complex. Some impoundments in flat swamps ma&g only this community, while in others it is
a zone grading to the Open Subtype in deeper partio other cases it may occupy the deeper part of
pond where Cypress—Gum Swamp was already estadhjistde the Typic Marsh Subtype occurs on
the shallow edge that was occupied by less flotetdat trees. Because even cypress trees cannot
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reproduce in permanent standing water, this subtyipeventually succeed to the Marsh or Open
Water Subtype if the pond persists. But this mé&g fanger than most Semipermanent Impoundments
exist. Either subtype may succeed to this subtfypgoond is drained or established at a lower water
level.

As currently defined, this subtype covers foregtedes of both blackwater and brownwater ponds. This
distinction may warrant separate subtypes. Themaspecies are different, reflecting the difference

the canopy before impoundment. Differences in ogttemts and in animals may also occur between
blackwater and brownwater streams, but are not kndle conditions of impoundment may override
the influence of the river water chemistry, as bmaxater sediments settle out in impounded waters.

The NVC association corresponding to this subtgpeery broadly defined, probably too broadly.

Taxodium distichum Semipermanently Flooded Woodland (CEGL004442)therassociation
overlapping this concept, has been merged in th€ NV/Successional Subtype, included in earlier
drafts of the % approximation, but never incorporated into NVCs baen dropped. Successional ponds
may be partially or fully drained, and may be atféelcby the vegetation established before drainage.
Zonal communities can also succeed to each otter €@ pond is not drained. Since the subtypes are
broadly defined and overlap the kinds of succesdioegetation, it seems best to treat most sucnesi
ponds as parts of the other subtypes, at leagihéopresent.

Piedmont and Mountain Floodplains

MONTANE ALLUVIAL FOREST (SMALL RIVER SUBTYPE) G3
SynonymsTsuga canadensis - Liriodendron tulipifera - Platanus occidentalis / Rhododendron
maximum - Xanthorhiza simplicissima Temporarily Flooded Forest (CEGL007143).

Ecological Systems: South-Central Interior Smalé&tn and Riparian (CES202.706).

Concept: Type covers forests of mountain riverdiglains, consisting of a mixture of plants typigaif
cove forests and of floodplains. Subtype coversmptas on the smaller or higher elevation rivers,
whereTsuga canadensis or Pinus strobus are generally important components.

Distinguishing Features: Montane Alluvial Forests distinguished from Rich Cove Forests and Acidic
Cove Forests, with which they may share many spebiemore than trace presence of some of a
characteristic suite of wetland or alluvial indmaspecies, such &atanus occidentalis, Betula nigra,
andAlnus serrulata, coupled with evidence of flooding. The alluviatiicator species may dominate,
codominate, or may be less abundant, but sitedatlathem should be classified as cove forests or
other upland communities. Flood-dispersed exotnfp$pecies also are often abundant in Montane
Alluvial Forests and are usually scarce in uplareég$ts Microstegium vimineum, Lonicera japonica,
andMurdannia keisak may appear in uplands or non-riverine wetlandsre/tigey are severely

disturbed, but are common even in relatively unnlistd floodplains. Montane Alluvial Forests are
distinguished from Piedmont or other lowland flokzdlp forests by containing a substantial component
of montane species, generally shared with Rich Garests or Acidic Cove Forests. These may include
Tilia americana var. heterophylla, Aesculus flava, Betula lenta, Betula alleghaniensis, Tsuga

canadensis, Halesia tetraptera, andRhododendron maximum.
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The Small River Subtype, besides occurring in senaliéss well-developed floodplains, is distingeigh
from the Large River Subtype by being more likeetwests, having lesser abundance and richness of
the suite of alluvial indicator plant speci@atanus occidentalis andXanthorhiza simplicissma are the
most frequentBetula nigra, Alnus serrulata, Arundinaria gigantea, Boehmeria cylindrica, and a few
others occasional. Also characteristic is a conttmnaof acid-tolerant canopy species such as
Liriodendron tulipifera, Betula lenta, Acer rubrum, Betula alleghaniensis, andHalesia tetraptera with
lower strata of richer sites, suchAsmina triloba, Lindera benzoin, Carpinus caroliniana,

Amphicarpaea bracteata, or any of a number of species shared with RicheCeorests. This is not
always present, however, and lower strata are sm@eidominated biRhododendron maximum,
Leucothoe fontanesiana, or Thelypteris noveboracensis. The Large River Subtype generally has more
abundance and diversity of alluvial indicator plapécies present. This includes some species marely
never found on smaller rivers, suchFaaxinus pennsylvanica, Juglans cinerea, Acer negundo, Celtis
laevigata, Liquidambar styraciflua, Quercusimbricaria, Quercus pagoda, Cornus amomum,
Chasmanthium latifolium, andElymusriparius. The Large River Subtype also often has uplandispe
of drier communities, such as oak¥xydendrum arboreum, Nyssa sylvatica, Danthonia spicata, and
Piptochaetium avenaceum, while the Small River Subtype consists largelyngfsophytic plants.

CommentsLiriodendron tulipifera - Pinus strobus - (Tsuga canadensis) / Carpinus caroliniana /
Amphicarpaea bracteata Forest (CEGL008405) is an equivalent and faingiksir association in the
Central Appalachians.

MONTANE ALLUVIAL FOREST (LARGE RIVER SUBTYPE) G2?
SynonymsPlatanus occidentalis - Liriodendron tulipifera - Betula (alleghaniensis, lenta) / Alnus
serrulata - Leucothoe fontanesiana Forest (CEGL004691).

Ecological Systems: South-Central Interior Largeolplain (CES202.705).

Concept: Subtype covers examples on the floodptiterger, lower elevation rivers, which have a
substantial component of plant species sharedlaittand bottomland communities of adjacent
provinces as well as a substantial component otamenspecies.

Distinguishing Features: The Large River Subtypaistinguished from the Small River Subtype by
substantial floristic differences that include tiresence of a large suite of lowland floodplaima
such ad.iquidambar styraciflua, Celtis occidentalis, Quercusimbricaria, andFraxinus pennsylvanica.
See the Small River Subtype description for motaitde It is distinguished from the Montane
Floodplain Slough Forest by drier conditions, wotily temporary flooding. This is associated with a
large suite of mesic species that are absent fn@nslbughs. It is distinguished from the High Teera
Subtype by dominance by mesophytic and alluviatigse though oaks and other upland species are
also often present.

Comments: This subtype remains a broadly defin@dheonity, but there seems no good way to reliably
subdivide it. The extensive alteration of floodpléorests throughout the mountains, by farming and
pasturing, makes it difficult to distinguish findfdrences in natural character. Brown (2002) fotimat
data from the three rivers she studied, the Litdanessee, Nolichucky, and New, were separated to
some degree geographically as well as by landferdnogher environmental variables. However,
widespread species predominated on all riversilamdpecies distinct to each river were of low
constancy or of obscure interpretation. The presefQuercusimbricaria, Pyrularia pubera, andltea
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virginica only on the Little Tennessee, wi@arpinus caroliniana, Arundinaria, andBetula nigra
occurring primarily there, may suggest a distinditgpe of more southerly floodplains or of larger
floodplains, but some of these species also oatwtheer rivers that don't fit this pattern.

Platanus occidentalis - Fraxinus pennsylvanica - Quercusimbricaria Forest (CEGL007339) is an
association of Kentucky and Tennessee, which webwted to NC on the basis of a single plot in a
small grove ofQuercusimbricaria in the Great Smoky Mountains. Other floodplain®lid also have
Quercusimbricaria. It appears that this plot, along with the floaiplforest around it, falls within the
range of variation represented by this subtype,dm@$ not warrant recognition of a distinction iortk
Carolina.

Liquidambar styraciflua - Liriodendron tulipifera - (Platanus occidentalis) / Carpinus caroliniana -

Halesia tetraptera / Amphicarpaea bracteata Forest (CEGL007880) is a floodplain association
attributed to North Carolina. It appears to be @écsagsional forest that would represent one of s¢ver
degraded versions of this subtypeguidambar styraciflua is a low-constancy species on North Carolina
mountain lowland rivers, but does not follow a pattthat would warrant recognizing a distinct
association.

Betula nigra - Platanus occidentalis / Alnus serrulata / Boehmeria cylindrica Forest (CEGL007312) is a
widespread association that has been attributBiCtéor both the Piedmont and Mountains. Its
relationship to other associations, including tmg, needs to be clarified. Mountain examples would
fall within the range of variation represented big tsubtype. If present in the mountains of North
Carolina, it would likely represent a depauperaigragate of this subtype or possibly a successhmral
community.

MONTANE ALLUVIAL FOREST (HIGH TERRACE SUBTYPE) G47?
SynonymsQuercus (alba, coccinea, falcata, velutina) / Kalmia latifolia Temporarily Flooded Forest
(CEGL004098).

Ecological Systems: South-Central Interior Largeolplain (CES202.705).

Concept: Subtype covers examples on higher tercfaegdium to large rivers, where evidence of
flooding and some characteristic alluvial speciespaiesent, but where upland oak species dominate.

Distinguishing Features: The High Terrace Subtgpdistinguished by the dominance of upland oaks,
with characteristic alluvial or floodplain specg®sent but limited in abundance. Communities on
terraces or seldom-flooded floodplains that showgigaificant evidence of alluvial species or prasss
should be regarded as Montane Oak—Hickory Forasti@\Cove Forest, or other upland communities.

Comments: The NVC synonymy of this type is questide. The association was defined as a
Cumberland Plateau community, but was extendedtthNCarolina based on a Blue Ridge Parkway
plot at Sandy Bottom. A couple other examples winnéght fit it are known on the Little Tennessee
River. An odd forest of Carya pallida on the Nolicky River may also fit best here, as an example
altered by fire. It may be that a different highréee association is needed for areas east of the
Cumberlands, but there is insufficient data atgmesThough NatureServe ranks this association G4?,
the NVC description says it is rare. It is extreyrare in North Carolina, though it likely was once
more abundant in the larger river valleys.
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MONTANE FLOODPLAIN SLOUGH FOREST Gl
Synonyms:Acer rubrum var. trilobum - Fraxinus pennsylvanica / Carex crinita - Peltandra virginica
Forest (CEGL004420).

Ecological Systems: South-Central Interior Largeolplain (CES202.705).

Concept: Type covers lower areas of large moumbeén floodplains, generally formed as abandoned
channel segments or naturally blocked low areasravtong flooding duration restricts compositiorato
small number of hydrophytic species.

Distinguishing Features: The Montane Floodplairug§loForest type is distinguished from the Montane
Alluvial Forest Type by having a longer floodingripel, which creates substantial floristic differesc
Most of the plants of Montane Floodplain Sloughdsts may be present in the Large River Subtype of
Montane Alluvial Forest, buacer rubrumvar. trilobum is confined to this type arféeltandra virginica,
Carex crinita, and species of similarly long flood tolerance doeninant in it.

PIEDMONT ALLUVIAL FOREST G4
Synonyms: Piedmont/Mountain Alluvial Forektquidambar styraciflua - Liriodendron tulipifera/
Lindera benzoin / Arisaema triphyllum Forest (CEGL004418).

Ecological Systems: Southern Piedmont Small Fleaid@nd Riparian Forest (CES202.323).

Concept: Type covers forests with a substantialpmmant of alluvial species, on narrow floodplaifis o
small streams or on large rivers where the floadpknarrowed by bedrock. These are floodplairth wi
limited differentiation of communities by deposiia landforms, with natural levees, backswamps, and
sloughs absent or too small to create separate coitigs. Flooding is of shorter duration and more
variable than on larger floodplains, either becaafdbe smaller watershed of small stream or bexaus
of the steeper gradient of confined floodplainsaofer rivers. On large rivers, they occur only véhe

the full width of the floodplain, rather than juste side, is narrow.

Distinguishing Features: Piedmont Alluvial Forests distinguished from larger river floodplain fste

by occurring on small floodplains that lack leveesitomlands, and swamps large enough to support
distinct communities. This correlates with a lobundance and diversity of characteristic floodplai
species. Most of the canopy is of widespread spextieh a&iquidambar styraciflua andLiriodendron
tulipifera, and upland species may be present, mixing widhaatteristic alluvial species such as
Platanus occidentalis, Betula nigra, or Celtis laevigata. Piedmont Alluvial Forests are distinguished

from Piedmont Headwater Stream Forests by occuaimgomewhat larger floodplains and in having a
significant presence and diversity of characteriitiodplain such aBlatanus andBetula. Upland

species are often present but are of limited abnecwlavhile in the Piedmont Headwater Stream Forests
they are abundant.

Piedmont Alluvial Forests are distinguished fromdideMixed Hardwood Forests by the presence of
characteristic alluvial and wetland species, s aanus, Betula, andXanthorhiza simplicissima.

Species such dsndera benzoin andAesculus sylvatica may be shared with Basic Mesic Forests, but are
present in the floodplains even in the absenceasiclrock substrate. Piedmont Small Stream Forests
are distinguished from Montane Alluvial Foreststhg lack of a significant portion of species
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characteristic of the Blue Ridge, suchAasculus flava, Tsuga canadensis, Halesia tetraptera, Juglans
cinerea, andQuercus imbricaria. Floodplain communities in the upper Piedmont \wtiave
characteristic montane species should be classiBddontane Alluvial Forest.

Comments: This type was known as Piedmont/Low MainnAlluvial Forest in the "8 Approximation.
However, all floodplain forests in the Mountainedasome in the upper Piedmont, have proved to fit
better in Montane Alluvial Forest.

At the same time, this community type has been md@d from its 8 Approximation concept, which
was limited to floodplains of small streams onlgtér field experience suggests that confined
floodplains of large rivers, such as the Rocky B, better resemble the mixed vegetation of ype t
than they do the geomorphically-differentiated camities of wide floodplains. This has been
confirmed by a study of Piedmont floodplain comntiesi (Matthews 2011).

Matthews (2011) included two communities that cgpond to this type. THariodendron tulipifera -
Liquidambar styraciflua/ Lindera benzoin / Amphicarpaea bracteata community fits this type well. The
Liriodendron tulipifera - Betula nigra/ Cornus florida / Sanicula canadensis var. canadensis

community has a larger upland component (©gydendrum arboreum andQuercus alba and appears
to be transitional to the Piedmont Headwater StrEarast type. Plots from the smallest floodplains,
recognized here as Piedmont Headwater Stream Fares not well represented in that study.

PIEDMONT HEADWATER STREAM FOREST (TYPIC SUBTYPE) G3G4
SynonymsLiriodendron tulipifera - Quercus alba - (Liquidambar styraciflua) / Ilex opaca /
Polystichum acrostichoides Piedmont Small Stream Forest (CEGL004900). Piedfbow Mountain
Alluvial Forest (& Approximation).

Ecological Systems: Southern Piedmont Small Flead@nd Riparian Forest (CES202.323).

Concept: Type covers forests of floodplains ofsh&llest Piedmont streams, generally intermittent t
1% or 2" order, where flooding and alluvial processes tsrae, but limited, influence on vegetation
and most characteristic alluvial species are almestarce. They have vegetation that consisteliarg
of species of broad ecological tolerance and adngblspecies, but occur on distinct floodplains ghav
vegetation in combinations not usually found inamal community types, and have a few floodplain
species. The Typic Subtype covers most examplggpmfal small streams, excluding only those with
the specialized characteristics of the Hardpanyfpabt

Distinguishing Features: Piedmont Headwater Striéarasts are distinguished from other floodplain
communities by the absence of alluvial species siséhatanus occidentalis, Betula nigra, andCeltis
laevigata, though other riparian species suckXasthorhiza simplicissima or wetland species such as
Osmundastrum(Osmunda) cinnamomeum, Osmunda regalis, or Viburnum nudum may be present.

Widely tolerant species such lasiodendron tulipifera andLiquidambar styraciflua, and upland species
such agQuercus alba, Quercus rubra, andFagus grandifolia are generally present in both this type and
in Piedmont Alluvial Forest. However, upland speaee more abundant and diverse in this type.
Piedmont Headwater Stream Forests are distinguisbedMesic Mixed Hardwood Forest, with which
they may share many species, by the presenceasiaipand/or wetland species as well as by evidence
of flooding.
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The Typic Subtype is distinguished from the HardBabtype by not occurring in broad, gently sloped
bottoms with dense clay hardpan substrates. Géydra soil in the Typic Subtype is coarse-texture
Quercus phellos andCarya carolinae-septentrionalis are both largely absent from the Typic Subtype.

CommentsFagus grandifolia - Quercus spp. /Kalmia latifolia - Hamamelis virginiana / Galax

urceolata Forest [Provisional] (CEGL004549) was initiallysdeibed as a mesic forest of the Uwharrie
area, but further examination of the plot attriloutie it shows it to be a floodplain forest closediated
enough to this type to be questionably distinct.

PIEDMONT HEADWATER STREAM FOREST (HARDPAN SUBTYPE) G2
SynonymsQuercus phellos - Quercus alba - (Quercus michauxii) - Carya carolinae-septentrionalis
Small Stream Forest (CEGL004042).

Ecological Systems: Southern Piedmont Small Fleaid@nd Riparian Forest (CES202.323).

Concept: Subtype covers rare examples of floodplagsociated with gently sloped upper drainages in
unusually flat terrain with dense clay hardpanssdilmited rooting depth, lack of internal soil orage,
and soil texture give these sites a distinctiveatiar midway between a typical floodplain commynit
and an upland hardpan (Mixed Moisture Hardpan Fpres

Distinguishing Features: The Hardpan Subtype catlisisnguished from the Typic Subtype by
occurring in unusually gently-sloping bottoms willbnse clay hardpan substrate, and by characteristic
vegetationQuercus phellos, or occasionallyQuercus michauxii are generally abundant in this subtype
and largely absent in the Typic Subtype. This spbtyan be distinguished from Mixed Moisture
Hardpan Forest and Upland Depression Swamp by gavirdence of flowing water, visible stream
channels (often multiple braided or anastomosiranokls), and by flora that includes at least some
floodplain specied.iquidambar styraciflua, which is often abundant in Piedmont Headwatezesitr
Forest, is abundant in the other communities amlyuiccessional forests.

Comments: The community represented by this sulgies very similar in some ways to the Mixed
Moisture Hardpan Forest, and was not recognizegiher site descriptions.

PIEDMONT LEVEE FOREST (TYPIC SUBTYPE) G3G4
Synonyms¥Fraxinus pennsylvanica - Platanus occidentalis - Celtis laevigata / Chasmanthium latifolium
Piedmont River Levee Forest (CEGL007013).

Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324).

Concept: Type covers communities on natural leegmsits or river front riparian zones on Piedmont
rivers and larger streams. Subtypes covers the @omaxamples where characteristic levee species such
asPlatanus occidentalis, Betula nigra, Celtis laevigata, andAcer negundo are a significant component

in combination with widespread species suchigaidambar styraciflua, Liriodendron tulipifera, and

Acer rubrum. Fagus grandifolia is scarce or absent. The Typic Subtype covers exashples,

excluding the distinctive examples with abundaagus grandifolia.

Distinguishing Features: The type is distinguisfrech other communities of large Piedmont
floodplains by significant presence of the chanastie levee specie®latanus occidentalis, Betula
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nigra, Acer negundo, andCeltislaevigata. It is distinguished from Piedmont Alluvial Fordxst

occurring on larger floodplains, large enough teehdifferentiated levee, bottomland, and terrageeso
large enough to support distinct communities. Wierge rivers flow through gorges or other confined
areas without extensive floodplain developmentnidweow floodplains usually are more like Piedmont
Alluvial Forest, with a mix of levee, bottomlandydaupland species, and should be classified as that
type. However, occasionally they will more resembRiedmont Levee Forest. While Piedmont Levee
Forest usually occurs along large rivers, it alscuos in the wide floodplains that develop alongya
small creeks in Triassic basins.

Piedmont Levee Forest is distinguished from Montalhavial Forest by the absence of characteristic
montane species suchEsiga canadensis, Pinus strobus, and various herb species shared with Rich
Cove Forest.

The Typic Subtype is distinguished by dominancéypycal floodplain species, with little or no
presence ofFagus grandifolia and little component of other upland species.

Comments : There has been much confusion in the BI&E Piedmont floodplain communities and
over levee forests in various regions. The assoaiaynonymized above was created to cover Piedmont
Levee Forests in North Carolina and adjacent states

Betula nigra - Platanus occidentalis/ Alnus serrulata / Boehmeria cylindrica Forest (CEGL007312) is a
very broadly defined association that is attributedlorth Carolina and synonymized to Piedmont
Levee Forest in the NVC. It appears to be oveli@paissociation above, but possibly may represent a
specialized bank zone or succeeding bar forest.

Liriodendron tulipifera/ Asimina triloba / Arundinaria gigantea ssp. gigantea Forest (CEGL004419) is
an association apparently defined based on preimianalysis of plot data from North Carolina, kst
broader concept is unclear. It was not recognindgtie broader analysis of Piedmont floodplain
vegetation by (2011).

Platanus occidentalis - Liquidambar styraciflua/ Carpinus caroliniana - Asimina triloba Forest
(CEGL007340) is a wide-ranging and very broadlyasived association that seems to overlap the
concept of Piedmont levees (as well as Piedmontvidl Forest). This subtype was synonymized to it
in earlier drafts of the™approximation, but did not fit it well.

Matthews (2011) recognized two types of levee figterresponding floodplain size and location
within the river coursdJlmus americana - Celtis laevigata / Lindera benzoin / Osmorhiza longistylis
occurred in larger and more downstream floodplaittsin the Piedmont=raxinus pennsylvanica -

Platanus occidentalis/ Acer negundo / Chasmanthium latifolium occurs in slightly narrower floodplains
farther upstream. However, she noted consideratddap in range. These should be recognized as a
Downstream Variant and Upstream Variant. They magrant recognition as subtypes, but may overlap
too much.

PIEDMONT LEVEE FOREST (BEECH SUBTYPE) G3?
Synonymsfagus grandifolia - Acer barbatum/ Asiminatriloba / Toxicodendron radicans/ Carex
blanda Forest (CEGL007321).
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Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324).

Concept: Subtype covers beech-dominated foresigjbfareas on Piedmont floodplains, where
flooding occurs but is of short duration and sails alluvial.

Distinguishing Features: The Beech Subtype isrdisished from the Typic Subtype by dominance or
codominance b¥fagus grandifolia. It is distinguished from Piedmont Alluvial Forestd Piedmont
Headwater Stream Forest, by occurrence on a lavgddlain with differentiated landforms, and by the
presence of typical Levee Forest species withtdmeis. Piedmont Bottomland Forest (High Subtype)
may sometimes also contdtagus, but it will be a relatively minor component mixedth floodplain

and upland oaks rather than levee species. ThehBdutype is distinguished from mesic forests
dominated byragus by the occurrence of alluvial species and by b&uogted in a floodplain.

PIEDMONT BOTTOMLAND FOREST (HIGH SUBTYPE) G3G4
SynonymsLiquidambar styraciflua - Quercus (phellos, nigra, alba) / Carpinus caroliniana Forest
(CEGLO007006).

Ecological Systems: Southern Piedmont Large Fladptorest (CES202.324).

Concept: Type covers communities on higher partarge Piedmont floodplains, away from the river
and not containing characteristic Piedmont Leveesicspecies. These are sites that are flooded for
brief to moderate periods in the growing seasomseélsites occur on terraces, on the higher parts of
depositional ridge and swale systems, and on sadeflat floodplains. Natural vegetation is a mix o
bottomland oakd,iriodendron tulipifera, Liquidambar styraciflua, and sometimeBagus grandifolia.
Successional vegetation may consist solelyinbdendron, Liquidambar, and Levee Forest species.

Subtype covers examples on the higher floodplandsterraces, where an appreciable number of upland
oaks, hickories, and other plants mix with the droteind species. Levee communities are often present
adjacent to the river, but this subtype sometinte®is most of higher medium-size floodplains. Most
examples have been found on medium size rivergxarmples probably once were more common on
higher terraces of larger rivers as well.

Distinguishing Features: Piedmont Bottomland Foiedistinguished from Piedmont Levee Forest by
lack or scarcity of the characteristic levee speétkatanus occidentalis, Betula nigra, andCeltis
laevigata are generally absent, though they may briefly develeared areabraxinus pennsylvanica,
Ulmus americana, andAcer negundo may be present but are not as abundant as thay e Piedmont
Levee Forest or Piedmont Swamp Forest. Bottomlamddts may occasionally occur on wide flat
floodplains without obvious levees, where they raaiend up to the river bank.

Piedmont Bottomland Forest is distinguished fromdRiont Swamp Forest by shorter flooding duration
and by vegetation reflecting the drier conditidmsthe most intact examples, oaks are charactgristi
along withLiriodendron tulipifera, Liquidambar styraciflua, andAcer rubrum. Upland species such as
Quercus alba or Fagus grandifolia may be present in small numbers. While more wiatlerant trees

such agQuercus lyrata, Fraxinus pennsylvanica, andUImus americana may be present, they are less
abundant than in Piedmont Swamp Forests, and ofteur only locally, in wet microsites.

The High Subtype is distinguished from the two Ewbtypes by having an appreciable component of
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upland oaks and hickories, Bagus, associated with a higher elevation above the.ri@éher strata of
the vegetation also have more mesophytic, lessrw@rant composition. Matthews (2011) found a
number of species that were more common in the Bightype than the Low Subtype, or only present
there, includingAmphicarpaea bracteata, Asarum canadense, Botrypus virginianus, Chasmanthium
latifolium, Dichanthelium boscii, Dichanthelium laxiflorum, Hexastylis arifolia, Hypericum

hypericoides, Polygonatum biflorum, Polystichum acrostichoides, Mitchella repens, Cornus florida,

Fagus grandifolia, andQuercus nigra. Although Matthews (2011) did not include samm&them,
communities of high bottomlands wiHagus grandifolia dominant or co-dominant are included in this
subtype.

Comments: There has been substantial confusion #f®unatural vegetation of these communities.
Liriodendron tulipifera was listed as the characteristic dominant treteér® approximation. But it
appears that any bottomland forest strongly dorathatLiriodendron is probably a successional forest
developing after cultivation. Similar to their CtalsPlain analogs, more intact examples all appear
have a substantial oak component.

PIEDMONT BOTTOMLAND FOREST (TYPIC LOW SUBTYPE) G2?
SynonymsQuercus pagoda - Quercus phellos - Quercus lyrata - Quercus michauxii / Chasmanthium
latifolium Forest (CEGLO07356).

Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324).

Concept: Subtype covers most examples on loweadest ridges, and flat floodplains, without an
appreciable component of upland species, and lg¢kim distinctive composition of the Northern Low
Subtype Quercus lyrata may be present but is not dominant.

Distinguishing Features: The Typic Low Subtypeigidguished by the predominance of bottomland
species without an appreciable component of mdandpspecies. Plants that Matthews (2011) found to
be more common in this subtype and less commobs®ard in the High Subtype inclu&aururus

cernuus, Carex lupulina, Carex tribuloides, Elymus virginicus, Glyceria striata, Juncus effusus,

Persicaria virginiana, Ulmus americana, andQuercus lyrata. However a few characteristically upland
species still occurred with some frequency in the, includingQuercus alba andCarya ovata. A

number of more mesophytic species are largely alisehis subtype.

In examples cleared in the pdsiguidambar or Liriodendron may strongly dominate, so that
distinguishing the subtypes is difficult. Howeviermore intact examples, at least some bottomland
oaks will be present.

Comments: There has been substantial confusidreinamenclature of Piedmont swamps versus
bottomland forests. The oak-dominated, broad Tigdsasin floodplains have been called swamps in
some of the literature and bottomlands elsewheogvever, these floodplains include both wetter
swamps that stay flooded for long periods, anchliygdrier oak-dominated areas that correspondiso t
subtype. The "8 Approximation contributed to the confusion by migidescriptions of these
heterogeneous floodplains. THE Approximation attempts to reduce confusion bymiafj Piedmont
Bottomland Forest as the portion of the floodingdient where most oaks occur, and defining Piedmont
Swamp Forest as the wettest sites, where only tst water-tolerant trees (includiuercus lyrata

but not most other oak species) predominate.
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The Matthews (2011) community that correspondsetyo® this type subtype is call€@lercus
(phellos, pagoda, michauxii) - Ulmus americana/ llex decidua / Arisaema triphyllum. She noted that it
generally occurred on wide, flat Triassic Basirotlplains.Quercus lyrata occurs in it, but only in wet
inclusions.

PIEDMONT BOTTOMLAND FOREST (NORTHERN LOW SUBTYPE ) G3?
SynonymsQuercus phellos - Quercus (palustris, lyrata) / llex decidua / Carex typhina - (Carex grayi)
Forest (CEGL006498).

Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324).

Concept: The Northern Low Subtype covers examplasare similar in wetness to the Typic Low
Subtype, but which contain an appreciable compookspecies that are common in Virginia but scarce
in North Carolina, particularlQuercus palustris.

Distinguishing Features: The Northern Low Subtypdistinguished by all other floodplain
communities by the abundant (though not necessdwityinant) presence Qfuercus palustris.

Comments: This subtype is rare in North Carolintnwekxamples known only from a couple of sites near
the Virginia border. It has a rather narrow glotzalge, limited to the southern half of Virginia.

PIEDMONT SWAMP FOREST GNR
SynonymsAcer rubrum - Fraxinus pennsylvanica / Saururus cernuus Forest (CEGL006606).
Ecological Systems: Southern Piedmont Large Fladptorest (CES202.324).

Concept: Type covers communities of the wetterspafrtarge Piedmont floodplains, generally
backswamps and large sloughs but possibly depressioterraces. These areas are flooded for
prolonged periods and support species toleramdngdr hydroperiod, such &saxinus pennsylvanica,
Ulmus americana, Acer rubrumvar. trilobum, andQuercus lyrata.

Distinguishing Features: Piedmont Swamp Foresistinguished from all other Piedmont floodplain
types by its flood-tolerant species compositiomegally dominated b¥fraxinus pennsylvanica, Ulmus
americana, Acer rubrum, or Quercus lyrata. The lower strata are similarly water-tolerantthna
relatively depauperate herb layer, generally dotethédyCarex spp.,Saururus cernuus, or Boehmeria
cylindrica.

Piedmont Swamp Forests and Floodplain Pools canhmte standing water for long periods and both
occur in linear sloughs or wider basins, but FldanfpPools will have an area of deeper water ttegtss
flooded much or all of the year and lacks rootegdr Many Floodplain Pools have trees rooted at the
edges, generally of the same species as thosedmBnt Swamp Forest. These areas should be
regarded as ecotones of the Floodplain Pool ralfiaer Piedmont Swamp Forest unless they cover a
substantial area.

Floodplain areas that have become wetter due if@aftimpoundment by roads, other fill, or by ¢gar
reservoirs, should not generally be classifiediadrRont Swamp Forest. They could be considered this
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type in rare cases if the impoundment is configw@ds to create an identical hydroperiod and émoug
time has passed for the vegetation to come toibguiin with a composition resembling natural
examples.

Comments: See comments under Piedmont BottomlaresHiow Subtype) on the confusion of
swamp and bottomland forests. As defined in thagproximation, Piedmont Swamp Forest is not
confined to Triassic Basins, but occurs as smatllEs elsewhere.

PIEDMONT/MOUNTAIN CANEBRAKE G2?
SynonymsArundinaria gigantea ssp. gigantea Shrubland (CEGL003836).

Ecological Systems: South-Central Interior Smalé&tn and Riparian (CES202.706); South-Central
Interior Large Floodplain (CES202.705).

Concept: Type covers communities with dense thgckéArundinaria gigantea ssp. gigantea, with low
tree cover.

Distinguishing Features: Canebrakes are distingdigty lacking a well-developed tree canopy
(generally less than 25 percent tree cover) anthgavdense shrub layer Afundinaria gigantea.
Areas of cane that appear to be naturally developeare restored in plausible natural settingsukh
be regarded as this type.

Comments: These communities are described in ladgources, but it is not known if any well-
developed natural examples remain. Their natunaanohycs, the environments where they occurred, and
even if they were of natural or anthropogenic origie poorly known. There is currently renewed
interest in them, and restoration efforts are béiiegl.

FLOODPLAIN POOL G3
Synonyms#Peltandra virginica - Saururus cernuus - Boehmeria cylindrica / Climacium americanum
Herbaceous Vegetation (CEGL007696).

Ecological Systems: South-Central Interior Smalé&in and Riparian (CES202.706). South-Central
Interior Large Floodplain (CES202.705).

Concept: Narrow sloughs or rounded depressionsaaplains of the Piedmont and Mountains, holding
water much or all of the year. Vegetation is spaaise generally absent in the deepest water, but
emergent or floating-leaved aquatic plants mayresgnt in the larger examples. Most examples are
small enough to be shaded by trees rooted in adjémest communities. Plant species vary widely,
with some species @arex almost always present but other plants quite bbgia

Distinguishing Features: Floodplain Pools are dggtished from adjacent floodplain forests by their
long hydroperiod, which prevents trees and mostlshfrom being rooted within the pool. They are
distinguished from Semipermanent Impoundments éyctuse of flooding and corresponding
differences in flood dynamics, as well as generajlyifferences in size scale. Floodplain Pools are
generally much smaller than Semipermanent Impountsnick remnants of trees, and have a less
well-developed aquatic plant flora. Though potdhtisubject to draining by channel movement or
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erosion, Floodplain Pools tend to be stable fogéorperiods that Semipermanent Impoundments. The
vascular plant species present in Floodplain Peag widely among examples.

Comments: Floodplain Pools are transitional betweethand vegetated communities and aquatic
communities. They are more distinctive for theivatic fauna (and probably microflora) than for thei
higher plant communities. Two distinct variants t&vrecognized based on the aquatic animal
communities: Pools that are flooded often by oveklstream flow and seldom dry out support fish as
the dominant animal component. Those that are 8dadore rarely and dry out between floods lack
fish most of the time and support significant anbygdm communities. These differences are not known
to be reflected in vegetation, but are importati@gcally.

PIEDMONT/MOUNTAIN SEMIPERMANENT IMPOUNDMENT (OPEN W ATER SUBTYPE)
G4G5

SynonymsNuphar advena - Nymphaea odorata Herbaceous Vegetation (CEGL002388¢ umbo lutea

Herbaceous Vegetation (CEGL004323).

Ecological Systems: Southern Piedmont Large Flaodgtorest (CES202.324); Southern Piedmont

Small Floodplain and Riparian Forest (CES202.338uth-Central Interior Small Stream and Riparian

(CES202.706); South-Central Interior Large Flootp(€ES202.705).

Concept: Subtype covers portions of Piedmont andrition examples with open water or floating-
leaved aquatic plants but with little emergent \atien.

Distinguishing Features: The Open Water Subtypisisnguished by the absence of appreciable
emergent vegetation, consisting instead of unvéggtaater, submersed plants, or floating-leaved
aguatic plants.

PIEDMONT/MOUNTAIN SEMIPERMANENT IMPOUNDMENT (MONTAN E MARSH
SUBTYPE) G2G3
Synonyms:Juncus effusus - Chelone glabra - Scirpus spp. Southern Blue Ridge Beaver Pond
Herbaceous Vegetation (CEGL008433).

Ecological Systems: South-Central Interior Smalé&tn and Riparian (CES202.706); South-Central
Interior Large Floodplain (CES202.705).

Concept: Type covers aquatic and emergent comresrofiactive and abandoned beaver ponds and
similar small impoundments in the Piedmont and Bigge, as well as in the Ridge and Valley and
Cumberlands. Subtype covers examples in the BldgeRi

Distinguishing Features: Semipermanent Impoundro@mmunities are distinguished by vegetation
and hydrology affected by impoundment by beavemsalBmanmade impoundments are included if
they produce a similar environment and vegetatioh most reservoirs in the Piedmont and Mountains
bear little resemblance to natural beaver pondsshodld not be treated as natural communities.

As presently defined, this subtype includes allnegles with emergent or marshy vegetation in the
Mountain Region. Open water examples in both theiain and Piedmont regions, with floating
aquatic plants or without emergent plants, aresdiag as the Open Water Subtype. Shrub-dominated
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edge zones and successional ponds are classifted &rub Subtype. The Montane Marsh Subtype is
characterized by substantially different vegetatod flora than the Piedmont Marsh Subtype, wigls le
dominance by large graminoids, more forbs, anchadtame flora shared with Southern Appalachian
Bogs. Examples in the upper Piedmont are not wdinn, but should be classified here if their
vegetation better matches this subtype than atiyeoPiedmont subtypes.

Comments: The communities of active and abandoraddy ponds are not well known, and present
many difficult classification issues. This subtypalefined broadly at present, and may warransgini
into several subtypes. In particular, where begeeds have been created in bog communities,
vegetation which is a mix of bog and marsh speaites develops on the edges and in drained ponds.
This presumably succeeds back to a bog communéytone. Some boggy character can also occur in
drained beaver ponds where acidic seepage is prd$ase areas may be recognized as a Boggy
Variant.

Sparganium americanum - (Sparganium erectum ssp. stoloniferum) - Epilobium leptophyllum

Herbaceous Vegetation (CEGL004510) is another vgawed association attributed to North Carolina.
It represents diverse marshy vegetation dominagesbér ganium spp. in states to the north. Examples
of our Montane Marsh Subtype often have small gt nearly pur&parganium americanum
associated with rivulets, but none large enoughéat recognition as a distinct subtygancus effusus
Seasonally Flooded Herbaceous Vegetation (CEGL@4%another association attributed to North
Carolina. It is a broadly defined association thatild conceivably overlap this subtype. Patches of
Juncus effusus dominance occur in the Montane Marsh Subtypealeibest regarded as part of a more
diverse marsh community.

PIEDMONT/MOUNTAIN SEMIPERMANENT IMPOUNDMENT (PIEDMO NT MARSH
SUBTYPE) G47?
SynonymsPolygonum (hydropiperoides, punctatum) - Leersia spp. Herbaceous Vegetation
(CEGL004290).

Ecological Systems: Southern Piedmont Large Fladpgtorest (CES202.324). Southern Piedmont
Small Floodplain and Riparian Forest (CES202.323).

Concept: Type covers aquatic and emergent comresrofiactive and abandoned beaver ponds and
similar small impoundments in the Piedmont and Maims. Subtype covers portions of Piedmont
examples with emergent vegetation. This may reptes®s/eral subtypes, which may not correspond
well to NVC associations.

Distinguishing Features: Semipermanent Impoundrmo@mmunities are distinguished by vegetation
and hydrology affected by impoundment by beavemsalBmanmade impoundments are included if
they produce a similar environment and vegetatiomh most reservoirs in these regions bear little
resemblance to natural beaver ponds and shouldentbeéated as natural communities.
Piedmont/Mountain Semipermanent Impoundments diféen Coastal Plain Semipermanent
Impoundments in flora and generally in dominantetatjon. Most can be distinguished easily by
geographic location, but those near the Fall Zdwilsl be classified as the type their vegetatiostmo
resembles.
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The Piedmont Marsh Subtype is distinguished by damie by emergent non-woody vegetation with
vegetation and flora characteristic of the Piedntegion. The floristic differences between it ahd t
Montane Subtype have not been well defined butapieebe substantial, though many species are
shared. The Piedmont Marsh Subtype tends to berdoed by large graminoids, with zones of coarse
forbs, and has less of the smaller forbs and begggies of the Montane Marsh Subtype. Marshy
beaver ponds in the upper Piedmont should be Gikdsis the subtype their vegetation best resembles

Comments: The NVC treatment of these communitigsablematic. The association treated as the
primary synonym here does not fit much of our vaggeh well, yet is also defined broadly enough to
potentially apply to rather different vegetatioroither regions. Other associations are defineddase
one or a few species that are patch dominantssrstitype, so that they could apply. These include
Juncus effusus Seasonally Flooded Herbaceous Vegetation (CEGLI®M &cirpus cyperinus
Seasonally Flooded Southern Herbaceous Vegetdlie(003866) Typha (angustifolia, latifolia) -
(Schoenoplectus spp.) Eastern Herbaceous Vegetation (CEGLO06 BaB)if we were to attempt to
name our vegetation patches as separate assosjatiany more associations would be required. In
fact, most of our marshes have more mixed vegetatiohe typical scale of measurement. However,
they vary substantially from one part to anothenwvell as from one marsh to another, and the vanat
is not well characterized. It seems best to treatSemipermanent Impoundments with a small set of
subtypes based on structure and the regionaltilodgferences.

PIEDMONT/MOUNTAIN SEMIPERMANENT IMPOUNDMENT (SHRUB SUBTYPE) G4
SynonymsAlnus serrulata Southeastern Seasonally Flooded Shrubland (CEGLRDS8

Ecological Systems: Southern Piedmont Large Fladptorest (CES202.324). Southern Piedmont
Small Floodplain and Riparian Forest (CES202.338uth-Central Interior Small Stream and Riparian
(CES202.706); South-Central Interior Large Flootp(€ES202.705).

Concept: Subtype covers all Piedmont and Mounteamgles with substantial shrub and young tree
vegetation, including shallow water zones of mapords and natural successional vegetation of
abandoned ponds. The vegetation may vary subdtgnitiat Alnus serrulata, Salix spp., andicer
rubrum saplings are most common.

Distinguishing Features: The Shrub Subtype ismlystished by the dominance of shrubs or small trees,
most oftenAlnus serrulata, Salix spp., orAcer rubrum, but potentiallyiburnum, Cephalanthus,

Fraxinus, or other species. It is distinguished from floladp communities that would otherwise occupy

the site by having different vegetation, usuallyrenoniform and wetter, with a more depauperate herb

layer or an herb layer composed of shade-intolesp@ties remaining from the pond rather than typica

floodplain forest species.

Comments: This subtype as defined covers both Rietland Mountain examples. It may need to be
subdivided when more information becomes available.

The NVC association synonymized with this subtypproblematic, in that it is very broadly defined
and covers natural and artificial vegetati@ephalanthus occidentalis/ Carex spp. -Lemna spp.
Southern Shrubland (CEGL002191) could potentighylyto some examples in North Carolina, but
none are known.
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ROCKY BAR AND SHORE (ALDER-YELLOWROOT SUBTYPE) G3G4
SynonymsAlnus serrulata - Xanthorhiza simplicissima Shrubland (CEGL003895).

Ecological Systems: South-Central Interior Largeolplain (CES202.705); South-Central Interior
Small Stream and Riparian (CES202.706).

Concept: Type covers sparsely vegetated herb antd sommunities of bedrock and gravel areas where
forest vegetation is prevented from developinglbgd scouring or reworking of the substrate. Subtyp
covers shrubby examples of Mountain and possibpeupiedmont rivers. They may be on bedrock,
boulders, or cobble bars. Vegetation and floristimposition often varies widely among sites.

Distinguishing Features: The Rocky Bar and Shape g distinguished from streamside forest
communities such as Montane Alluvial Forest andliient Alluvial Forest by the lack of a well-
developed tree canopy. It is distinguished from3had and Mud Bar type by substrate and
corresponding vegetational differences. It is dgtished from Spray Cliffs by the absence of regula
spray from falling water and the corresponding gellack of bryophytes. It is distinguished froninet
non-forested wetland communities by occurring altvegriver, in areas subject to scouring. The
boundary between bedrock Rocky Bar and Shore contiesiand upland Montane Cliff communities
is potentially difficult in steep gorges. The boangishould be placed where flood scouring appears t
cease being a significant influence.

The Alder-Yellowroot Subtype is distinguished byimg a substantial (though still usually sparse)
shrub presence, withinus serrulata or Xanthorhiza simplicissima generally most abundant.

ROCKY BAR AND SHORE (TWISTED SEDGE SUBTYPE) G3G4
SynonymsCarex torta Herbaceous Vegetation (CEGL004103).

Ecological Systems: South-Central Interior Largeolplain (CES202.705); South-Central Interior
Small Stream and Riparian (CES202.706).

Concept: Subtype covers examples dominate@drgx torta or other shade-intolerant, tough-rooted
herbs. They generally occur on low cobble or grévaes and are often associated with the Alder-
Yellowwood Subtype. All North Carolina examples aré¢he Mountains or upper Piedmont.

Distinguishing Features: The Twisted Sedge Subitypléstinguished from other subtypes by the
dominance ofCarex torta or other similar perennial herbs.

ROCKY BAR AND SHORE (WATER WILLOW SUBTYPE) G4G5
Synonyms:Justicia americana Herbaceous Vegetation (CEGL004286).

Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324); South-Central Interior
Large Floodplain (CES202.705); South-Central lste8mall Stream and Riparian (CES202.706).

Concept: Subtype covers examples dominateduitycia americana, generally low cobble or gravel
bars, mostly in the Piedmont but occasionally & Mountains.
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Distinguishing Features: The Water Willow Subtygelistinguished by the dominanceJagticia
americana.

ROCKY BAR AND SHORE (MIXED BAR SUBTYPE) G4
SynonymsPlatanus occidentalis/ Dichanthelium clandestinum - Festuca subverticillata Woodland
(CEGL004031).

Ecological Systems: Southern Piedmont Large Fladptorest (CES202.324); South-Central Interior
Large Floodplain (CES202.705).

Concept: Subtype covers communities consistingigfures of short-lived herbs with shrubs and
shrub-sized to larger trees, on frequently scobeed of boulders, cobbles, or mixed sand and rDais
subtype appears to be higher and drier than ther stibtypes but perhaps to be subject to moresever
flood disturbance.

Distinguishing Features: The Mixed Bar Subtypeissiniguished by vegetation that includes varying
amounts and statures of trees sucRlatanus occidentalis, Betula nigra, Fraxinus pennsylvanica,

shrubs in addition télnus serrulata andXanthorhiza simplicissima, and a diverse mix of short-lived
herbs. Herbaceous cover may be sparse to densaandary substantially from one bar to the next and
from one time to the nexDichanthelium clandestinum, Rumex crispus, andFestuca subverticillata are
frequent, but a very large number of species mayrégent, including some typical of floodplain
forests, wetlands, upland forests, prairies, amderous exotic species. These communities are
distinguished from Montane Alluvial Forest and Hagious Piedmont floodplain forests by having
limited to no tree canopy, as a result of floodutisance. Generally, the trees that are present are
battered, stunted, or chronically young.

CommentsPlatanus occidentalis - Betula nigra - Salix (caroliniana, nigra) Woodland (CEGL003896)
andPlatanus occidentalis - Betula nigra / Cornus amomum/ (Andropogon gerardii, Chasmanthium
latifolium) Woodland (CEGL003725) are related associatiorisarCentral Appalachians and northern
Piedmont.

Quantitative studies of these communities haveddbe highest species richness levels in the Maunta
Region, higher than those of Rich Cove Forests.

ROCKY BAR AND SHORE (MOUNTAIN BEDROCK SCOUR SUBTYPE ) G3
Synonyms: Southern Appalachian Bedrock Scour Hexnas: Vegetation (CEGL004033).
Ecological Systems: South-Central Interior Largeolplain (CES202.705).

Concept: Subtype covers bedrock areas that arebkeptoy flood scouring. They have relatively spars
vegetation consisting of herbaceous and woody plertted in bedrock crevices and small soil pockets

Distinguishing Features: This subtype is distingadfrom other mountain subtypes by occurring on
stable bedrock rather than on bars that are rewldsigdlooding, and by the corresponding greater
predominance of long-lived plants rooted in cresicaher than short-lived plants on finer subssrate
Any comparable scour communities found in the uppedmont should also be classified as this
subtype. The Yadkin Falls Scour Subtype is dististyed by the presence &flidago plumosa. If other
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bedrock scour communities are found in the eastezdmont, a new subtype will be needed for them.
The boundary between bedrock Rocky Bar and Sharemumities and upland Montane Cliff
communities is potentially difficult in steep gosgdhe boundary should be placed where flood
scouring appears to be a significant influence.

Comments : These communities are little studiedarth Carolina. The only descriptive data, two plot
from the Nolichucky River (Brown 2002), h&ehdropogon virginicus as the most common herb, and
hadSalix nigra, Platanus occidentalis, or UImus alata as the most abundant woody species. However,
other examples may have somewhat different vegetaiihe NVC contains several associations for
bedrock river scour communities in adjacent stad¥kxst contain a substantial component of prairie
grasses such @sdropogon gerardii andSchizachyrium scoparium, which seem to be lacking in North
Carolina’s examples.

ROCKY BAR AND SHORE (YADKIN FALLS BEDROCK SCOUR SUB TYPE) Gl
Synonyms Schizachyrium scoparium - Solidago plumosa Herbaceous Vegetation (CEGL004459).
Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324).

Concept: Subtype covers examples in widohdago plumosa is a prominent component, known only
from the Falls of the Yadkin River in the Uwharkiuntains. It consists of very open communities on
bedrock along river shorelines, kept bare of spiflbod scouring but not flooded for significant
periods. Substrate condition created by flood sogus the most important aspect of being in the
floodplain. Floods also bring nutrients and seguitnbut these communities are not significantly
affected by wetness.

Distinguishing Features: The Yadkin Falls Bedrock® Subtype is distinguished from all other
communities by the presenceSulidago plumosa. It differs from the other Piedmont subtypes by
having a substrate of hard bedrock, with plantse@n crevices or limited soil pockets, in comlioa
with a flooding regime that includes some flooding not for appreciable periods of time. Vegetation
thus is dominated by perennial herbs and is faiidyple. This is in contrast to the loose bouldebbde,

or gravel substrate and unstable vegetation obtiver Piedmont subtypes. It is distinguished from t
Mountain Bedrock Scour Subtype by geographic locaéind corresponding biogeographic differences.
No other bedrock scour communities are known inRieelmont. If any are found, at least in the céntra
or eastern Piedmont, they will require a new subtyp

ROCKY BAR AND SHORE (RIVERWEED SUBTYPE) G3G5
SynonymsPodostemum ceratophyllum Herbaceous Vegetation (CEGL004331).

Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324); South-Central Interior
Large Floodplain (CES202.705); South-Central late8mall Stream and Riparian (CES202.706).

Concept: Subtype covers largely-submerged rifflasne@Podostemum ceratophyllum dominates,
generally in nearly monospecific stands. Sparsegamné vegetation may be present.

Distinguishing Features: The Riverweed Subtypassrdjuished from other subtypes by the dominance
of Podostemum ceratophyllum.
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Comments: This community is more aquatic than therosubtypes, and may warrant a separate
community type. Its distribution and abundancepaicularly poorly known.

ROCKY BAR AND SHORE (SOUTHERN WILD RICE SUBTYPE) G4?
SynonymsZizaniopsis miliacea Coastal Plain Slough Herbaceous Vegetation (CEG189).
Ecological Systems: Southern Piedmont Large Flaodptorest (CES202.324).

Concept: Subtype covers areas dominatedikgniopsis miliacea on rocky river bars. It is known from
the Cape Fear River system near the Fall Zonanbytoccur on other rivers also.

Distinguishing Features: Subtype covers examplesiited or codominated [&yzaniopsis miliacea.

Comments: The NVC association was defined forwstilfer marshes such as those in beaver ponds or
Coastal Plain sloughs. This probably should besdiad as a separate association.

Mountain Bogs and Fens

SWAMP FOREST-BOG COMPLEX (TYPIC SUBTYPE) G2
SynonymsTsuga canadensis - Acer rubrum - (Liriodendron tulipifera, Nyssa sylvatica) /
Rhododendron maximum/ Sphagnum spp. Forest (CEGL007565).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Type covers substantially forested wetafdextensively or locally saturated stream bottom
sites. The ground is generally irregular, so thetness varies substantially on a fine scale. Herb-
dominated boggy openings are almost always preseatnatrix of closed or open tree canopy and
usually a dense shrub layer. Subtype covers maghN&arolina examples, having canopies of the
above species or of other trees (especRilys rigida, Pinus strobus, andBetula lenta) but lacking
significantPicea rubens.

Distinguishing Features: The Swamp Forest—Bog Cernype is distinguished by the combination of a
well-developed canopy with only small openings Agdhe presence of plants indicative of saturated
soils at least in parts of the commun@phagnum is generally patchy, an@arex trisperma, Carex
folliculata, Osmunda cinnamomea, and other herbs shared with Southern AppaladBaas are present

in the boggy openings. The generally dense shiydy lmay consist largely éhododendron maximum
andKalmia latifolia, or may contain shrubs more restricted to wetlaadsh ad/iburnum cassinoides,
Viburnum nudum, andAlnus serrulata. Boggy openings are small and floristically depenape

compared to Southern Appalachian Bog and FrencadB¥alley Bog communities. Openings as large
as one acre, or smaller openings that have a @iard characteristic bog flora, should be clasbkidie

an embedded bog community.

The Typic Subtype is distinguished from the othdatgpes by lackindicea rubens as a significant
component.

Comments: The Typic Subtype remains rather hetermes, and more subtypes may possibly be
warranted. While poorer in species, the boggy apeniend to contain plants characteristic of thgda
bog communities in their region. Thus, it is poksto recognize a French Broad Valley variant, pidy
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Variant, and a Low Elevation Variant. While mosaeles have limited patches of saturated soil and
herbaceous bog plants, a few examples are satuhatrayhout, and this difference may be worthy of
recognition by a variant or subtype.

Glyceria striata - Carex gynandra - Chelone glabra - Symphyotrichum puniceum/ Sphagnum spp.
Herbaceous Vegetation (CEGL008438), a “poorly dgvetl bog” has been attributed to North
Carolina, and synonymized to Swamp Forest—Bog Cexpjlut may be better synonymized to Low
Elevation Seep. Wichmann’s (2009) Low Elevationugated ForestsACer rubrum var. rubrum/
Viburnum cassinoides / Osmunda cinnamomea var. cinnamomea) type fits this well, but she
synonymized it also with CEGL008438 and two otlreogiations not reported from North Carolina.
She also noted that it is heterogeneous and mehktibdivided with more data.

SWAMP FOREST-BOG COMPLEX (SPRUCE SUBTYPE) G2?
SynonymsPicea rubens - (Tsuga canadensis) / Rhododendron maximum Saturated Forest
(CEGL006277).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Subtype covers the rare examples thatPiaea rubens dominant or codominant. They
generally have a larger component of northern ggemd a minimal component of species shared with
the Coastal Plain.

Distinguishing Features: The Spruce Subtype isndjgished from the Typic Subtype by havidigea
rubens as a canopy dominant or codominant.

Comments: The NVC association synonymized with shistype extends northward into New York. It
is much rarer in North Carolina than the Typic §pbt

SOUTHERN APPALACHIAN BOG (TYPIC SUBTYPE) G1G2
SynonymsCarex atlantica - Solidago patula var. patula - Lilium grayi / Sphagnum bartlettianum
Herbaceous Vegetation (CEGL004158).

Ecological Systems: Southern and Central AppalacBi@g and Fen (CES202.300).

Concept: Type covers open, acidic, permanentlyated wetlands of flat stream bottoms or gentle
slopes, with a distinctive bog flora. However, ttyipe lacks the additional distinctive southern and
Coastal Plain flora characteristic of French Brvatley Bog and Low Mountain Seepage Bog, and
often has some members of a distinctive set oheontdisjunct species. Physiognomy is generally
mixed, with varying amounts of shrubs and sometimiéis moderate amounts of tree cover, but with a
well-developed, dense herbaceous layer and, génexalensiveSphagnum cover. These wetlands
generally appear to have a substantial amountafrgl water input, and therefore would be considered
poor fens in classifications of northern mires.

Subtype covers boggy wetlands of mid elevationstaining many northern plant species but lacking

the distinctive flora of the Long Hope Valley ar@&ey are typically above 3000 feet elevation noith
Asheville and above 3700 feet south of Asheville.
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Distinguishing Features: Southern Appalachian Bargsdistinguished from Southern Appalachian Fen
by the absence or scarcity of high pH wetland gsecuch asuhlenbergia glomerata, Triantha

glutinosa (= Tofieldia glutinosa), andSphagnum subsecundum. They are distinguished from French
Broad Valley Bogs and Low Mountain Seepage Bog#dristic differences that include an abundance
of northern disjunct species suchGaex trisperma, Carex buxbaumii, Rhynchospora alba, Filipendula
rubra, Dryopteris cristata, Thelypteris simulata, Spiraea alba, Schizachyrium scopariumvar.

scoparium, Lilium grayi, Pogonia ophioglossoides, Juncus subcaudatus, Ilex collina, Picea rubens,
Vaccinium macrocar pon, andMicranthes (Saxifraga) pensylvanica. They lack other species
characteristic of French Broad Valley Bogs and Widauntain Seepage Bogs, including many southern
species but also some generally northern speqgexiés largely or completely lacking in Southern
Appalachian Bog includ&arracenia spp.,Smilax laurifolia, Eubotrys racemosa (= Leucothoe

racemosa), Viburnum nudum, Rhododendron viscosum, Dulichium arundinaceum, Carex collinsii,

Helonias bullata, Woodwardia virginica, Woodwardia areolata, Cinna arundinacea, Eryngium
integrifolium, Andropogon glomeratus, Fuirena squarrosa, Helianthus angustifolius, Rhynchospora
gracilenta, Rhynchospora rariflora, Scleria ciliata, Scleria muehlenbergii, Gratiola pilosa, Xyris

jupicai, Polygala cruciata, Drosera capillaris, Saccharum giganteum (= Erianthus giganteus),

Eupatorium pilosum, Juncus canadensis, andPanicum virgatum.

Southern Appalachian Bogs are distinguished froghHtlevation Boggy Seeps by structural and
floristic differences; seeps are moderately totesloped and have a mixture of plants of bogsand
more fertile wetlands. The floristic differencesddurther clarification. Southern Appalachian Bags
distinguished from Swamp Forest—Bog Complex bycstme and corresponding floristic differences.
Swamp Forest—Bog Complexes are persistently fatester most of their area, with boggy herbaceous
vegetation generally permanently confined to sipaithes that are in distinctly wetter micrositese T
herbaceous vegetation in these openings is a sobtet flora of bogs, but is much lower in species
richness. The vegetation structure of Southern Rggbé&an Bogs has proved extremely variable and
unstable in recent years, but it naturally hasdaegeas of open herbaceous vegetation. Openirlgs of
acre or more in size may be treated as SoutheralAppian Bogs, even if surrounded by Swamp
Forest—Bog Comlex. Openings smaller than this meagréated as boggy openings in Swamp Forest—
Bog Complex, unless they were naturally largehmpast or contain a diverse bog flora.

The Typic Subtype is distinguished from the Lowvalgon Subtype by occurrence at higher elevation
(above 3000 feet north of Asheville and above 3fé@0 south of Asheville) and by floristic differessc
that include a greater number and abundance of fnoréhern” species in the Typic Subtype. Species
Wichmann (2009) found more abundant in her equntadéthe Typic Subtype than in the Low
Elevation Subtype includ®smunda cinnamomea, Carex echinata, Hypericum punctatum, Dryopteris
cristata, Picea rubens, andSalix sericea. Species more common in the Low Elevation Subigpleide
Eriophorum virginicum, Osmunda regalis, Carex atlantica, Carex folliculata, Eriocaulon decangulare,
andDichanthelium lucidum.

The Typical Subtype is distinguished from the Létape Valley Subtype by a smaller component of
“northern” species and by the absence of charatiespecies such dsixus canadensis, Menyanthes
trifoliata, Lonicera canadensis, Lonicera dioica, andllex collina.

Comments: The natural structure and dynamics oftteon Appalachian Bogs remains the subject of
much debate. Most examples of all subtypes shamdency for rapid invasion by shrubs and trees,
which can threaten the distinctive shade-intolermmbaceous flora. Many bogs have changed
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drastically in vegetation structure in recent yedigually all bogs have a history of past grazing
usually accompanied by clearing of woody vegetaitioimne bog and the surrounding area. Some bogs
have been affected by impoundment by beavers ardsymade ponds. Managers of bogs in
conservation have often responded to increasesaayvplants by cutting trees and shrubs. Therefore,
the appropriate natural vegetation structure fashe not known. The presence of a distinctive,
apparently conservative, shade-intolerant floracaes that they are naturally open, while the gmes

of distinctive woody species indicates that theyensot purely herbaceous meadows. The ecological
forces that kept bogs open in the past are not kn&eriodic beaver impoundment, fire, grazing by
large native herbivores, wetness, and competits®oéundisturbed bog vegetation are all being
debated, as is the possibility that bogs were dhad successional communities that followed beave
ponds.

The classification of bog communities remains ohne most difficult in North Carolina. While they
are complex and highly variable communities, tHeadilty is increased by the widespread alterations
and the lack of examples that are free from themchwann (2009) conducted the only thorough
guantitative study on a broad set of these comnasniShe found the most distinctive vegetation
groupings to be those associated with changes.t&gge disturbed by clearing, grazing, and beaver
impoundment, vegetation heavily dominated by shrahse-open bogs now dominated by trees, and a
depauperate herbaceous type formed strong groaps/éne not well associated with differences in
environment or biogeography. The large number atisgh these categories left a much smaller set to
identify underlying characteristic natural pattetingt would be more appropriate for classificafion
conservation purposes. However, groups that ariaqut to the three subtypes recognized here also
emerged, and are the basis for many of the digghig features. These subtypes also corresporiy fai
well to those recognized in Weakley and Schafa094).

Earlier drafts of the®@approximation, and the NVC, recognized separateaoeous and shrub
subtypes within what is now treated as the Typibt§gue. These were conceived as zones. Given the
reality of the variation and rapid change in shealser, this distinction is problematic and potehtia
misleading for conservation action, and has beepprd.Alnus serrulata - Kalmia carolina -
Rhododendron catawbiense - Spiraea alba/ Carex folliculata - Liliumgrayi Shrubland (CEGL003915)
andRhododendron maximum / Sphagnum spp. Shrubland (CEGL003849) were the shrub-domthat
typic bog associations.

Carex (atlantica, echinata, leptalea, lurida) - Solidago patula Herbaceous Vegetation (CEGL004156) is
a broadly defined, depauperate bog associatiabwttd to all of the states neighboring North Ciauanl
Its concept probably overlaps several North Casodinbtypes, but it is not considered to occur here.

SOUTHERN APPALACHIAN BOG (LOW ELEVATION SUBTYPE) G1G2
SynonymsAlnus serrulata - Rhododendron viscosum - Rhododendron maximum / Juncus gymnocar pus
- Chelone cuthbertii Shrubland (CEGL003916). Southern Appalachian Bmuthern Floodplain
Variant), (Southern Appalachian Bog (Low Elevat\éariant) (Third Approximation). .

Ecological Systems: Southern and Central AppalacBiag and Fen (CES202.300).

Concept: Subtype covers bogs of lower elevatiomlsmaore southerly areas, generally less floristycall
rich and lacking most northern plants. They areegalty below 3000 feet elevation north of Asheville
and below 3700 feet south of Asheville.
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Distinguishing Features: The Low Elevation Subtigdistinguished from other subtypes by floristic
differences. See the Typic Subtype for species mioaeacteristic of each subtype. The French Broad
Valley Bog type also occurs as low elevation, amalres more species with the Low Elevation Subtype
than with other subtypes. It has a distinct sesfpafcies of Coastal Plain affinities, which are édygr
completely lacking in the Low Elevation Subtype.wWéwver, a few southern examples of the Low
Elevation Subtype are intermediate and have sornteest species. The French Broad Valley Bog type
has been narrowed from earlier usage, and sholycerused for examples, mostly near
Hendersonville, which have a substantial numbehefcharacteristic species. Other bogs in the upper
French Broad and Mills River drainages are treatethe Low Elevation Subtype.

Comments: Weakley and Schafale (1994) recogniZealughern Floodplain subtype. It is not
recognized in the%approximation. Wichmann (2009) did not find a grimg corresponding to it.
Because all southern bogs she sampled fell intabttee categories of altered vegetation, thisois n
definitive. However, examination of whole-site fkiics failed to find any differences related to
biogeography or distinctive environmental factébnost all southern bogs are at lower elevatiors an
fit this subtype. However, the substantial distasee moderate disjunction of the southern examples
makes it possible that biogeographic differencdkheifound that warrant a distinct subtype.

SOUTHERN APPALACHIAN BOG (LONG HOPE VALLEY SUBTYPE) Gl
SynonymsCarex atlantica - Rhynchospora alba - Parnassia asarifolia / Sphagnum war nstorfii
Herbaceous Vegetation (CEGL004157).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Subtype covers bogs of Long Hope Valleyratated high elevation bogs, with a distinctive
set of northern disjunct flora that includes spesiech adlenyanthes trifoliata, Ilex collina, andTaxus
canadensis.

Distinguishing Features: The Long Hope Valley Spbtis distinguished from the Typic and Low
Elevation subtypes by floristic differences. It tains a characteristic set of northern disjunchpla
species, includingaxus canadensis, Menyanthes trifoliata, Lonicera canadensis, Lonicera dioica, and
llex collina and lacks many species of mid to lower elevations.

Comments: The Long Hope Valley Subtype has long lbegarded as unique to that site, but should not
be regarded as exclusive. Wichmann (2009) founadalitional site that fit this group. Wichmann also
found that a number of the bogs in Long Hope Vatleynot cluster with this subtype but with the

group equivalent to the Typic Subtype. Howeverytheerlapped in elevation and location within the
valley, and it is unclear if that difference isateld to alteration.

Earlier drafts of the@approximation, and the NVC, recognized separate &ied shrub subtypes for
Long Hope Valley bogs. These have been combinéeid" approximationRhododendron (maxi mum,
catawbiense) - Ilex collina - Salix sericea/ Carex trisperma - Eriophorum virginicum Shrubland
(CEGL003913) is the Long Hope Valley shrub assamiat
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SOUTHERN APPALACHIAN BOG (SKUNK CABBAGE SUBTYPE) Gl
SynonymsPinus rigida / Toxicodendron vernix / Gaylussacia baccata / Symplocar pus foetidus
Woodland (CEGL003667).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Subtype covers low-diversity examples ®jtinpl ocar pus foetidus as a significant
component.

Distinguishing Features: The Skunk Cabbage Sub$ydistinguished by havin§ymplocar pus foetidus
present in more than trivial amounts. This typexgemely rare, with only several examples known in
North Carolina. The examples are more forested thast Southern Appalachian Bogs. The
corresponding NVC association is named as a woddkmd Wichmann (2009) included its sites in a
more broadly defined High Elevation Saturated Rasgse, along with Swamp Forest—Bog Complex
(Spruce Subtype). However, given their rarity ameldpparent alteration of all known examples, it is
unclear if they are naturally more forested ohistrepresents uncharacteristic tree encroachment.
Further study may lead to this subtype being rediag as a subtype of Swamp Forest—-Bog Complex.

FRENCH BROAD VALLEY BOG Gl
SynonymsAlnus serrulata - Viburnum nudum var. nudum - Chamaedaphne calyculata / Woodwardia
areolata - Sarracenia rubra ssp. jonesii Shrubland (CEGL003918).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Type covers open herb- and shrub-rich@eaidtlands of flat stream bottoms or gentle slopes
containing a distinctive flora that includes speabared with Southern Appalachian Bog, species of
Coastal Plain affinities, and some additional spetihat are scarce or absent in the Southern
Appalachian Bog and Low Mountain Seepage Bog typash bogs are known only from the upper
French Broad River valley in the vicinity of Hendenville, but do not include all bogs in the French
Broad basin. They are considered non-forestedsdntain some trees.

Distinguishing Features: The French Broad Valleg Bge is distinguished from Southern Appalachian
Bog by floristic differences. Plants present in ®eun Appalachian Bogs but not in French Broad
Valley Bogs includeCarex trisperma, Carex buxbaumii, Rhynchospora alba, Filipendula rubra,

Dryopteris cristata, Thelypteris simulata, Spiraea alba, Schizachyrium scoparium var. scoparium,

Lilium grayi, Pogonia ophioglossoides, Juncus subcaudatus, Ilex collina, Picea rubens, Vaccinium
macrocar pon, andMicranthes (Saxifraga) pensylvanica. The Low Elevation Subtype is the most similar
to French Broad Valley Bogs, but it too lacks mafsthe suite of species of Coastal Plain affinjties
such asSmilax laurifolia, Eubotrys racemosa (= Leucothoe racemosa), Viburnum nudum,

Rhododendron viscosum, Dulichium arundinaceum, Carex collinsii, Woodwardia virginica, and
Woodwardia areolata. Additional species that are distinct to Frencbhdst Valley Bogs includMyrica
gale, Chamaedaphne calyculata, Gaylussacia orocola (= Gaylussacia dumosa var. bigeloviana), and
Sarracenia jonesii.

French Broad Valley Bog is distinguished from Lovoluhtain Seepage Bog by floristic differences as
well as by differences in environment and biogephya Both contain a number of species of Coastal
Plain affinities, but the suite of species is quitiferent. Besides the species mentioned aboveatiea
distinct only to French Broad Valley Bogs, the ¢éo¥l species occur only in Low Mountain Seepage
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Bogs:Sarracenia oreophila, Cinna arundinacea, Eryngium integrifolium, Andropogon glomeratus,
Fuirena squarrosa, Helianthus angustifolius, Rhynchospora gracilenta, Rhynchospora rariflora, Scleria
ciliata, Scleria muehlenbergii, Gratiola pilosa, Xyris jupicai, Polygala cruciata, Drosera capillaris,
Saccharum giganteum (= Erianthus giganteus), Eupatorium pilosum, Juncus canadensis, andPanicum
virgatum.

Comments: Previous usage in earli@rapproximation drafts attributed all bogs in th@epFrench
Broad basin to this type. The type has been nadamthe final &' approximation to include only those
bogs with a substantial number of the charactensdtints named above, or examples that plausildg on
had them. Bogs in the Mills River drainage and niagfs upstream of the Hendersonville valley share
some limited flora but are now treated as otheesygenerally Southern Appalachian Bog (Low
Elevation Subtype).

French Broad Valley Bogs were not recognized byhiviann (2009). This appears to be a result of
inadequate sampling rather than true evidencehlegtare not distinct. The only plots from a French
Broad Valley Bog (under the new, narrowed defimjioere classified in the altered vegetation types
and included few of the distinctive plants.

LOW MOUNTAIN SEEPAGE BOG Gl
SynonymsAlnus serrulata - Rhododendron arborescens/ Sarracenia oreophila - Rhynchospora
rariflora Shrubland (CEGL003914).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Type covers non-forested, shrub- or herbidated acidic wetlands of low elevation, gentle,
seepage-fed slopes, containing a distinct suiparits that includes numerous Coastal Plain disgunc
but is floristically different from the French Brd&/alley Bog type.

Distinguishing Features: Low Mountain Seepage Bagdlistinguished from French Broad Valley
Bogs and Southern Appalachian Bogs by substamdiggtic differences. Low Mountain Seepage Bogs
contain a suite of primarily Coastal Plain disjugpecies not found in other mountain wetlands. &hes
includeSarracenia oreophila, Cinna arundinacea, Eryngium integrifolium, Andropogon glomeratus,
Fuirena squarrosa, Helianthus angustifolius, Rhynchospora gracilenta, Rhnynchospora rariflora, Sleria
ciliata, Scleria muehlenbergii, Gratiola pilosa, Xyris jupicai, Polygala cruciata, Drosera capillaris,
Saccharum giganteum (= Erianthus giganteus), Eupatorium pilosum, Juncus canadensis, andPanicum
virgatum.

SOUTHERN APPALACHIAN FEN (BLUFF MOUNTAIN SUBTYPE) Gl
SynonymsCladium mariscoides - Sanguisorba canadensis/ Sohagnum subsecundum Herbaceous
Vegetation (CEGL004167).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Type covers primarily herb-dominated wettafed by base-rich waters seeping from

amphibolite or ultramafic rocks. Subtype coversftbastically distinct example known only from Hfu
Mountain.
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Distinguishing Features: The Southern Appalachiamtiype is distinguished by the presence or
abundance of a suite of calciphilic species oftrar affinities, such dgluhlenbergia glomerata,
Triantha glutinosa (= Tofieldia glutinosa), andSphagnum subsecundum, which are absent or scare in
more acidic mountain herbaceous or shrubby wetlafs Bluff Mountain Subtype is distinguished
from the Glades Subtype by floristic differencele3e differences are not well defined, as no good
examples of the Glades Subtype occur in North Geol

Comments: In broader classifications of mires srcgited regions farther north, this type wouldlijke
be considered an intermediate, possibly a rich,vidrle Southern Appalachian Bog and French Broad
Valley Bog, which appear to be fed by acidic growater, would be considered poor fens.

Carex leptalea - Parnassia grandifolia - Rhynchospora alba Herbaceous Vegetation (CEGL004997) is
defined from Buffalo Mountain, Virginia, but said tprobably” occur at Bluff Mountain. The basis for
this is unclear.

SOUTHERN APPALACHIAN FEN (GLADES SUBTYPE) Gl
SynonymsAlnus serrulata / Sanguisorba canadensis - Parnassia grandifolia - Helenium brevifolium
Shrubland (CEGL003917AInus serrulata / Sanguisorba canadensis - Calamagrostis canadensis
Shrubland (CEGL004252).

Ecological Systems: Southern and Central AppalacBizg and Fen (CES202.300).

Concept: Subtype covers the floristically distiagamples from The Glades and adjacent areas of
Alleghany County and Virginia. Only a very degrage@mple occurs in North Carolina, and more
intact examples are unlikely to be found.

Distinguishing Features: The Glades Subtype isngjsished from the Bluff Mountain Subtype by
floristic differences, but these need further ¢ieaition.

Comments: Only one highly degraded example is knivam North Carolina. Well developed
examples occur in Virginia with a few miles of thtate line.

Upland Seepages and Spray Cliffs

SPRAY CLIFF G2
SynonymsVittaria appalachiana - Heuchera parviflora var. parviflora - Houstonia serpyllifolia /
Plagiochila spp. Herbaceous Vegetation (CEGL004302).

Ecological Systems: Southern Appalachian Spray ((IES202.288).

Concept: Type covers communities of rock outcrogst kkonstantly wet by spray from falling water,
sometimes supplemented by seepage. These comrmsiargi¢argely herbaceous, but may contain some
shrubs and trees. They are often small, sometimeiEal or nearly so, and may be partially shadged b
trees rooted in adjacent forests.

Distinguishing Features: These communities mayistinguished by the presence of spray from falling
water. They generally have well-developed bryoplogteer compared with adjacent dry Montane Cliff
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communities. They are distinguished from forestsh@yabsence of a closed tree canopy, due to
steepness and lack of soil, though they may habstaantial shade from trees rooted in adjacent feres

Comments: This type may warrant division into sples, The association above was named based on
the typical spray cliffs of the southern escarprmagat. TheSpartina pectinata-dominated spray cliff of
Rainbow Falls is the most distinctive. It may beagnized as a Sloughgrass Variant, in contragido t
Typic Variant, and may be worthy of a subtype. Smi#fs in the northern part of the state may aiso
different, but this needs more study.

HIGH ELEVATION BOGGY SEEP G2
SynonymsCarex gynandra - Platanthera clavellata - Drosera rotundifolia - Carex ruthii - Carex
atlantica / Sphagnum spp. Herbaceous Vegetation (CEGL007697). High &lew Seep (Third
Approximation).

Ecological Systems: Southern Appalachian Seepaglalde(CES202.317); Southern and Central
Appalachian Bog and Fen (CES202.300)?

Concept: Type covers sloping seeps of high elergtibaving significanfphagnum development and
containing flora shared with Southern Appalachiag® They are generally graminoid-dominated in
the center, but some have enough tree or shruly tmbe considered woodlands or shrublands.
Additionally, most are small enough that they haubstantial cover by trees rooted on the edges.
Characteristic species inclu@arex gynandra, a wide variety of otheCarex spp.,Glyceria striata,
Glyceria melicaria, Chelone lyonii, andDrosera rotundifolia.

Distinguishing Features: High Elevation Boggy Semesdistinguished from Rich Montane Seeps by
havingSphagnum present and generally by having graminoid-domuh&ggetation that includes
Glyceria spp. orCarex species shared with Southern Appalachian Bogsy §brerally lackRudbeckia
laciniata, Laportea canadensis, Monarda didyma, andDiphylleia cymosa. They may contaiircaea
alpina, Impatiens pallida, Oxypolisrigidior, or Micranthes (Saxifraga) micranthidifolia. High Elevation
Boggy Seeps are distinguished from Southern Appa&adBogs most readily by topography, generally
occurring on a pronounced slope at high elevatiod, also by floristic differences.

Comments: These communities are intermediate cauakypbetween Southern Appalachian Bogs and
Montane Rich Seeps, though they are floristicdlbger to the former. They generally occur at higher
elevations than Rich Montane Seeps, usually sudediior formerly surrounded by Red Spruce—Fraser
Fir Forest or by the highest Northern Hardwood BtaeSimilar topographic settings and seeps atrlowe
elevation do not have a similarly bog-like characaad it is likely that the high rainfall and low
evaporation at high elevations are important ta thecurrence. High Elevation Boggy Seeps are best
developed in the Great Balsam Mountains, but oscattered throughout the high mountains of North
Carolina.

Wichmann’s (2009Betula spp.LCarex ruthii - Avenella flexuosa / Sphagnum spp. fits this type well.
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RICH MONTANE SEEP G3
Synonymsimpatiens (capensis, pallida) - Monarda didyma - Rudbeckia laciniata var. humilis
Herbaceous Vegetation (CEGL004293)phylleia cymosa - Saxifraga micranthidifolia - Laportea
canadensis Herbaceous Vegetation (CEGL004296). High Eleva8eerp (Third Approximation).
Ecological Systems: Southern Appalachian Seepaglaide(CES202.317).

Concept: Type covers non-boggy seeps, having fogbrdominated or sometimes sedge-dominated
herb layers and generally lackiBghagnum. They may or may not have trees rooted withinsiep,

but are generally small enough to be shaded by freen adjacent forests. They occur as small patche
embedded in Rich Cove Forest or Northern Hardwawe $t.

Distinguishing Features: The type is distinguishgdaturated soil and an herb layer that includes a
combination of the more water-tolerant Rich CoveeBbspecies along with some distinctive seep
species. The characteristic acid-tolerant wetlagrth$rof the bog communities are absent or scaite an
limited to a few species. Any combination of thermisal species in the two associations named above
may dominate patches, and several speci€uax may also dominate patches.

Comments: Earlier drafts of this guide distingush®&o subtypes, a Cove Subtype and a High Elevation
Subtype, corresponding to the two associations daaheve. These subtypes have not proved
distinguishable. The nominal species of both mayuom any combination, without any discernable
correlation with elevation, often in different sinadtches in the same seep. A numbeCafex species

may also dominate patches. Wichmann’s (2@)la spp.Viburnum cassinoides/Athyrium

asplenioides type fits this type well. She noted that it wagremely variable and would probably

warrant further subdivision with more data, but dat find a pattern matching the two NVC

associations that have been lumped here.

LOW ELEVATION SEEP (TYPIC SUBTYPE) G3?
SynonymsAcer rubrum var. trilobum/ Viburnum nudum var. nudum/ Osmunda cinnamomea -

Saururus cernuus - Impatiens capensis Forest (CEGL004426). Rich Foot-slope Seeps (Sey2@ii).
Ecological Systems: Piedmont Seepage Wetland (CE328).

Concept: Type covers seepage-fed wetlands thathac#istinctive species composition and other
characteristics of Hillside Seepage Bog, High EiewaSeep, Rich Montane Seep, or Sandhill Seep.
They may occur in any region of the state. Sitekigle small hollows on slopes, slope breaks, toe
slopes, or edges of floodplains. They can be auntell, but have wetland vegetation which contrasts
sharply with adjacent communities. Subtype coveergles of the Piedmont and Coastal Plain which
occur on lower slopes or edges of bottomlands bubn well-developed floodplains. These are the
most typical examples, lacking the distinctive pbgiand floristic features of the other subtypEsey
are fairly common, though they are small and ma@n®les are overlooked.

Distinguishing Features: Low Elevation Seeps aséirdjuished by abundant wetland vegetation,
without the characteristic composition and setbhgther seepage wetland@hagnum is not generally
abundant but may be present in limited amounts.yMaecies may be shared with Southern
Appalachian Bogs and other mountain bog communitretudingViburnum nudum, Viburnum
cassinoides, Impatiens capensis, Osmundastrum (Osmunda) cinnamomeum, Osmunda regalis,
Woodwardia areolata, andCarex spp. However, other species indicative of lessi@nitpoor
conditions, such aSaururus cernuus, Lycopus virginicus, andLindera benzoin, are also present. Rich
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Montane Seeps share some species but have a nahdpercies not found in this type, such as
Laportea canadensis, Diphylleia cymosa, Rudbeckia laciniata, Micranthes micranthidifolia (=
Saxifraga micranthidifolia), Lilium superbum, andLilium grayi.

The Typic Subtype may be distinguished from theo8fmain Subtype by occurring in uplands or at the
heads of small streams, rather than on the edigegdr floodplains. It consequently lacks the adom
of floodplain and alluvial species found in the d¢dplain Subtype, such &ser negundo, Fraxinus
pennsylvanica, andCeltis laevigata, as well as species of wetter areas sudPediandra virginica,
Sagittaria spp., andCephal anthus occidentalis.

Comments: This subtype corresponds to the groum8ery(2011) called Rich Foot-slope Seeps, but
also includes examples in the Coastal Plain whiealy be a bit different. Soil analysis and flora cate
that it is more fertile than any other except tt@Bplain Subtype, but it too is an acidic wetldhdt
has few or no species characteristic of rich sites.

The NVC association linked to this subtype doesdestcribe the range of vegetation of this type .well
In addition, it can be difficult to characterizeethegetation structure of these communities. Exaspl
usually have a tree canopy above them, but oftesraall enough that most canopy cover comes from
upland trees rooted outside of the community. Hevetand canopy trees are absent. Some other
communities with similar vegetation structure aeated as herbaceous vegetation associations rather
than forests.

Acer rubrum - Nyssa sylvatica - Magnolia virginiana / Viburnum nudum var. nudum/ Osmunda
cinnamomea - Woodwar dia areolata Forest (CEGL006238) is a seepage swamp of statée inorth,
primarily in the Coastal Plain. It may be related.

LOW ELEVATION SEEP (MONTANE SUBTYPE) G2G3
SynonymsGlyceria striata - Carex gynandra - Chelone glabra - Symphyotrichum puniceum/
Sphagnum spp. Herbaceous Vegetation (CEGL008438).

Ecological Systems: Southern Appalachian Seepagaide(CES202.317).

Concept: Type covers seepage-fed wetlands thatcdrattributable to other distinctive types such as
Southern Appalachian Bog, High Elevation Boggy S&ph Montane Seep, or Sandhill Seep. They
are typically on edges of bottomlands or in smedleisses on lower slopes. They can be quite sméll, b
have wetland vegetation which contrasts sharpli agtjacent communities. Subtype covers examples
of the Mountains and upper Piedmont, containing tenoa flora and occurring on slopes, in small
streamheads, or along small cove bottoms.

Distinguishing Features: The type is distinguishgdaturated soil and be a wetland flora that ishetu
species tolerant of saturated conditions thatrge¥mediate in nutrient levels between the disitnect
acid-tolerant species of Southern Appalachian Bogkthose of Rich Montane Seeps. The Montane
Subtype is distinguished by floristic differencegth the presence of species that are scarce enabs
Piedmont seeps, such Mscranthes (Saxifraga) micranthidifolia, Houstonia serpyllifolia, and
Thalictrum clavatum. It is distinguished from the Floodplain Subtypenot occurring in a medium to
large floodplain, lacking evidence of flooding, doygllacking the characteristic species of that gt
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Comments: These communities are poorly studied. &emnples are recorded, but they likely are
overlooked because of their small size and occuoerahlower elevations.

The association (CEGL008438) synonymized with tiigygpe is problematic. It was described as a
“poorly developed bog”, and linked to Swamp ForBstg- Complex. However, its description is not
characteristic of bogs or Swamp Forest—-Bog Comled,many of the plants described, especially
Glyceria striata, are found in seeps. It may thus not be typica@hefrange of Low Elevation Seeps.
Another association may need to be defined.

Defining the structure of this type is problemaRatches tend to be small, and often are largelgiesh
by trees rooted in adjacent communities, in contimnawith only a few trees rooted in the seep. The
association for this subtype is named as herbacemetation, while those synonymized to other
subtypes are named as a forests, but the vegesdtiariure is very similar.

LOW ELEVATION SEEP (BEDROCK SUBTYPE)

Synonyms: Oxypolis rigidior — Drosera rotundifolidPlatanthera clavellata — Rhexia mariana var.
mariana Seep Herbaceous Vegetation (CEGLO07048rd&4 Bog (various usages).

Ecological Systems: Southern Appalachian Seepaglade(CES202.317).

Concept: Subtype covers large seeps in shallowoseil smooth bedrock, such as the edges of granitic
domes or along bedrock stream courses.

Distinguishing Features: The Bedrock Subtype isrdisished from other subtypes by occurring on
shallow soil over smooth bedrock and having anit$itie flora that includes some bog species. Small
seepage patches are common in various rock outoropnunities and in Spray Cliffs, but this subtype
is reserved for larger patches that are well-déifidiated from the adjacent community and have a
substantial wetland flora. Examples should beagtlseveral meters wide and tens of meters lorty, an
species such d3rosera rotundifolia, Oxypolis rigidior, Andropogon glomeratus, wetland orchids, or
other Coastal Plain disjunct species or mountagdpecies should be present.

Comments: Distinctive bedrock seepage communité#ed cataract bogs are known in the Blue Ridge
escarpment in South Carolina, and are importantdtegbr several rare plant species. North Carddina
bedrock seeps appear to be of similar size bueasediverse and do not contain rare plants. Howeve
examples with fairly diverse flora that includegiomally rare species and species of Coastal Plain
affinities are known. These communities have nenbsidely explored in North Carolina, and
additional information may lead to modificationtbg classification. They are closely tied to rock
outcrop communities, and it is unclear if Low Eleoa Seep is the best community type to place them
in.

LOW ELEVATION SEEP (PIEDMONT/MOUNTAIN SPRINGHEAD SU BTYPE) G2
SynonymsAcer rubrum/ Viburnum nudum - Photinia pyrifolia/ Smilax laurifolia / Carex debilis var.
pubera Seepage Forest (CEGL007041). Infertile Swampy $Ségpymour 2011).

Ecological Systems: Piedmont Seepage Wetland (CE328). Southern Appalachian Seepage
Wetland (CES202.317).
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Concept: Subtype covers examples of very acidipseéthe upper Piedmont and Mountains, with a
component of Coastal Plain species sucNy&sa biflora, Viburnum nudum, andSmilax laurifolia. They
occur along small streams or on toe slopes negeddloodplains. These communities appear to ke rar

Distinguishing Features: This subtype is distingadsfrom all other subtypes by the combination of
wetland flora more characteristic of the CoastalriPWith saturated wetlands in the upper Piedmont o
Mountains, while lacking the distinctive flora oflldide Seepage Bog, French Broad Valley Bog, Low
Mountain Seepage Bog, and Southern Appalachian &atjnot occurring in larger floodplains. It is
most similar to the Typic Subtype. Seymour (204lind no geographic overlap, with the Typic
Subtype occurring only further east, but it is plolssthat examples of the Typic Subtype could hentb
in the western Piedmont. Species that tend to dodinis subtype but not in the Typic Subtype indu
Viburnum nudum var. nudum, Aronia arbutifolia, Alnus serrulata, Smilax laurifolia, andllex opaca.
Species indicative of the Typic Subtype and scaradbsent in this subtype include saema

triphyllum, Saururus cernuus, Boehmeria cylindrica, andCarpinus caroliniana.

Wetlands that are known to once have had morendiste open bog herbs typical of the Hillside
Seepage Bog type, suchZmsracenia flava, Sarracenia purpurea, andHelenium brevifolium, should be
treated as degraded Hillside Seepage Bogs rataerahthis subtype.

Comments: The communities in this subtype have ba&emely difficult to classify in previous
classifications, and have variously been calledsldié Seepage Bog, Southern Appalachian Bog,
Piedmont Boggy Streamhead, and Low Elevation S&epmour (2011) identified this as one of five
distinct types of Piedmont seeps. Its vegetatiouged most closely with the less acidic and more
widespread seeps of lower slopes (the Typic Subtypg was distinctly more acidic and nutrient-poor
It is also distinctive in occurring in the uppee@mont but having characteristically Coastal Plain
species that are lacking in most eastern Piedneaqtss(but many of which are present in French Broad
Valley Bogs). Seymour (2011) included the Piednfagfittaria fasciculata sites of South Carolina with
this group, but the distinctly more diverse flofalmse sites may warrant recognition as a differen
subtype. She also included a number of sites arelf€€ounty which are known to be degraded
examples of Hillside Seepage Bogs that have lost wictheir characteristic open bog flora. Their
settings are a bit different, however, and theyoatéer not treated as this subtype.

LOW ELEVATION SEEP (FLOODPLAIN SUBTYPE ) G4
SynonymsAcer rubrum/ Alnus serrulata — Lindera benzoin / Glyceria striata — Impatiens capensis —
Forest (CEGL007031). Floodplain Seep (Seymour 2011)

Ecological Systems: Southern Piedmont Seepage WdefGES202.298). Southern Appalachian
Seepage Wetland (CES202.317).

Concept: Subtype covers seepage-fed wetlands adtfeeof medium to large floodplains, where
upland seepage dominates hydrology but where flapdilluvial deposition, blocking of drainage by
alluvial landforms, or beaver impoundment are atfloences.

Distinguishing Features: The Floodplain Subtypeegalty is readily distinguished by the physical
environment, which has at least occasional floodimgvell as seepage. It general has alluvial soils.
These communities are distinct floristically. Sgscirequent in the Floodplain Subtype and seldom in
other seepage wetlands incluGiena arundinacea, Persicaria sagittata, Carex tribuloides, Carex
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laevivaginata, Carex lurida, Impatiens capensis, species of wetter areas suchPalkandra virginica,
Sagittaria spp., andCephalanthus occidentalis, and floodplain species suchAser negundo, Fraxinus
pennsylvanica, andBetula nigra. They also tend to have non-native species charsiit of floodplains

and scarce in uplands, includiMicrostegium vimineum, Murdannia keisak, andPersicaria longiseta.

Other species that are often dominant and thanast common in the Floodplain Subtype (compared to
other subtypes) includgoehmeria cylindrica, Glyceria striata, Saururus cernuus, Leersia oryzoides,
andLindera benzoin. Species seldom found in the Floodplain SubtypkideVaccinium fuscatum,
Viburnum nudum, llex opaca, Osmunda cinnamomea, Osmunda regalis, Platanthera spp,, Arisaema
triphyllum, Viola primulifolia, andWoodwar dia areolata.

Comments: This subtype may occur in all three ghgrsiphic provinces of the state. It is rare in the
Mountains and is either rare or overlooked in tioagtal Plain. Piedmont and Mountain variants should
be recognized, and may prove distinctive enoudbetoecognized as subtypes in the future.

This subtype lies at the conceptual border betweenralluvial seepage wetlands and floodplain
communities. It appears that seepage is the mgreriant influence, and hence it is placed with the
other seeps. Seymour (2011) found this to be th& distinctive of her five types of Piedmont seeps,
analysis of plot data from other Low Elevation Sedhllside Seepage Bogs, and Piedmont Boggy
Streamheads. Recognition as a full type rather ghsubtype may be appropriate, but a large number o
species are shared with other subtypes of Low Eav&eep, especially the Typic Subtype.

These communities are particularly subject to diafran by invasive plants. Many examples have
heavy cover oMicrostegium vimineum, Lonicera japonica, or Murdannia keisak. Several extensive,
very wet, marsh-like communities that have beeteddtiedmont Fens are included here. They need
further study to clarify their ecological character

HILLSIDE SEEPAGE BOG G2
SynonymsAcer rubrum var. trilobum/ Morella caroliniensis - Gaylussacia frondosa / Andropogon
glomeratus - (Sarracenia flava) Woodland (CEGL004781). Headwater Boggy Seep (Seyr2011).
Ecological Systems: Piedmont Seepage Wetland (CE328).

Concept: Covers gently sloping wetlands of the Pk that have a distinctive acid-loving flora that
generally includeS&arracenia flava or Sarracenia purpurea, along with other herbaceous species of
Coastal Plain affinities.

Distinguishing Features: Hillside Seepage Bogseshany plants with Piedmont Boggy Streamheads,
including Sphagnum, Smilax laurifolia, Osmundastrum (= Osmunda) cinnamomeum, or Osmunda

regalis. They are distinguished from Piedmont Boggy Stiesesns as well as from Low Elevation Seep
by occurring in more isolated upland locations,ihgymore seepage but less influence by flowing
water, and by having a more boggy, acid-toleragth&ceous floreGarracenia flava or Sarracenia
purpurea are good indicators of this type, but are not gbyaresent. When examples are burned, a
variety of other distinctive herbaceous speciegagsent, includin@ymphyotrichum dumosum (=

Aster dumosus), Rhexia mariana, Danthonia sericea, Eupatorium leucolepis, andDrosera brevifolia.
Piedmont Boggy Streamheads lack most of theseespdabiough they share many woody wetland
species, including many of Coastal Plain affinitielsey also contain a few more widespread floodplai
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species such dsndera benzoin andXanthorhiza simplicisssma, as well as upland species such as
Quercus alba andLiriodendron tulipifera.

Low Elevation Seep (Piedmont/Mountain Springheabt$e) shares many woody species of Coastal
Plain affinities with this type, such &sburnum nudum andSmilax laurifolia, but lacks the distinctive
herbaceous species. It is known only from the uppetdmont and Mountains, while Hillside Seepage
Bogs are known only from the middle and lower PiedmWhen Hillside Seepage Bogs have been
degraded by woody encroachment related to lackeofihd to hydrologic alteration, they may come to
resemble the Piedmont/Mountain Springhead Subtypgesaimont Boggy Streamhead. However, sites
that are known to have once harbored the morendiste herbaceous species should be regarded as
degraded Hillside Seepage Bogs rather than asfdhe other kinds of communities.

Other subtypes of Low Elevation Seep share somkamespecies with Hillside Seepage Bogs, but are
less similar. Species such/Assaema triphyllum ssp. triphyllum, Glyceria striata, Boehmeria

cylindrica, andSaururus cernuus are Low Elevation Seep species not charactenstiais type. Low
Mountain Seepage Bogs share a similar topograpitichgdrologic setting with Hillside Seepage Bogs,
along with sharing some species, but their locatiaine western Mountains leads to a substantially
different flora.

Comments: Hillside Seepage Bogs occur in two ctastane in Iredell County and the other in the
Uwharrie Mountains area (Montgomery and Randolpbr®g). These are recognized as variants, and
may warrant eventual recognition as subtypes.

Seymour (2011), in her study of Piedmont seep atiget, recognized a Headwater Boggy Seep type
that corresponded to Hillside Seepage Bogs. Itma® narrowly defined, encompassing only two of
the sites that have been recognized as Hillsidpa&geBogs grouped in it. This appears to be because
these bogs had been burned, promoting a more diherbaceous flora that stood out, while the Iéss o
distinctive flora in the degraded examples madentimalistinguishable in analysis from Low Elevation
Seeps. Nevertheless, for Natural Heritage purpes#tes, that are known to have once had pitcheitglan
or other distinctive bog plants should be regaraedegraded Hillside Seepage Bogs. Seymour (2011)
found this to be the most acidic and infertile ef five groups of Piedmont seep communities, bttt wi
soils high in clay.

These communities have suffered tremendous degradatd loss over recent decades. A number of
sites that were known as bogs with pitcher plantsrare plant species have become densely forested
and have lost their distinctive herbaceous flanambany bogs of the Iredell County variant, thiseqp

to have accompanied entrenchment or headward aeroéedjacent streams, which has altered
hydrology. But in the Uwharrie variant, increasenafody vegetation appears to have occurred without
hydrologic alteration. The few bogs that remainedée communities with abundant herbaceous
vegetation in the Uwharries are those that havephestribed burning. It appears that fire is nedded
maintain Hillside Seepage Bogs, at least in the aivwh variant.

PIEDMONT BOGGY STREAMHEAD G2G3
SynonymsAcer rubrum var. trilobum - Liriodendron tulipifera/ llex opaca var. opaca / Osmunda
cinnamomea Forest (CEGL004551). Streamhead Seep (Seymoun.2011

Ecological Systems: Piedmont Seepage Wetland (CE328).
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Concept: Type covers seepage areas along smalvatsdstreams (generally intermittent Stta 2™
order), and occasional other seepage wetlandsaiar [bwer slopes or larger streams, which lack the
characteristics of Hillside Seepage Bogs. Knownrgdas are all in the eastern and central Piedmont,
geographically separated from the Upper Piedmont&pead Subtype. Vegetation is a mix of widely-
tolerant acidic seepage species and of speciesdhéth Piedmont Headwater Stream Forests and
uplands, often with some characteristic CoastahPlpecies.

Distinguishing Features: This type is distinguisfretn other seepage wetland communities by
occurring in upland or headwater settings whildilag the characteristic species of Hillside Seepage
Bogs, such aSarracenia flava andSarracenia purpurea. Wetlands that have been known once to have
had more distinctive open bog herbs typical ofHiliside Seepage Bog type, suchSasracenia flava,
Sarracenia purpurea, andHelenium brevifolium, should be treated as degraded Hillside Seepage Bo
rather than as this type.

Piedmont Boggy Streamhead is distinguished from Etevation Seep by a more upland setting and by
floristic differences. Species characteristic o tlype but scarce or absent in Low Elevation Seeps
includeOsmunda regalis, Eubotrys racemosa, Vaccinium fuscatum, Vaccinium formosum, Cyrilla
racemiflora, andSmilax laurifolia. More species are shared with the Piedmont/Monr&aringhead
Subtype of Low Elevation Seep than with the othdatypes (e.g.Yaccinium spp.,Viburnum nudum,

Ilex opaca, Smilax laurifolia, Woodwar dia areolata). However, Piedmont/Mountain Springheads tend to
lack other characteristic species suchigsidambar styraciflua, Eubotrys racemosa, Osmunda regalis,
Morella caroliniensis (= Myrica heterophylla), Cyrilla racemiflora, Gaylussacia frondosa, Pinus taeda,
andChasmanthium laxum. They tend to have species suct\lms serrulata, Ilex verticillata,

Decumaria barbara, andCarex allegheniensis that are absent in Piedmont Boggy Streamheadse e
also a geographic separation. No Piedmont BoggaB8theads (as defined here) are known from the
western Piedmont or Mountains. (Some communitigeenvestern Piedmont were previously called
Piedmont Boggy Streamheads). Other subtypes ofElewation Seep have greater floristic differences,
including a number of additional species suclasurus cernuus, Boehmeria cylindrica, Arisaema
triphyllum, Leersia spp.,Glyceria striata, Acer negundo, Fraxinus pennsylvanica, Celtis laevigata,

Peltandra virginica, Sagittaria spp., andCephalanthus occidentalis).

Piedmont Boggy Streamheads occur along headwatamnss, and can show some evidence of flowing
water. They are distinguished from Piedmont Headin@tream Forest by a greater proportion of
seepage wetland species and a scarcity of uplauiesp Many of the species are shared, including
Osmundastrum (Osmunda) cinnamomeum andViburnum nudum, but are minor components in Piedmont
Headwater Stream Forest.

Comments: The Piedmont Boggy Streamhead was nagmézed in the "8 Approximation, but was
recognized and tracked shortly thereafter. Debnitf the conceptual boundary with Hillside Seepage
Bog has always been difficult because of the Id$sedbaceous flora in many Hillside Seepage Bogs.
Some examples may remain ambiguous. However, asélysSeymour (2011) found this to be a
distinct group of communities, and its retentioradgpe seems appropriate. These communities are
rare.
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COASTAL PLAIN SEEPAGE BANK G4
SynonymsPallavicinia lyelii - Sohagnum sp. Nonvascular Vegetation (CEGL004779). LittledRi
Seepage Bank.

Ecological Systems:

Concept: Type covers rare communities of very stdgpbanks along Coastal Plain rivers, dominated
by liverworts, mosses, and only sparse vasculatqla

Distinguishing Features: Coastal Plain Seepage 8arkdistinguished from cliff communities by

having a substrate composed primarily of densewlagh is permanently or semi-permanently wetted

by seepage, and by having predominantly wetlanatglgiola primulifolia appears to be the most
common vascular plant. Cliff communities may haaeal saturated seepage zones, but these are limited
in extent and tend to support denser vegetatioge&df this community may have sandy soil which is
also saturated and supports wetland shrubs.

Comments: This community type was not known in 1880 had no close equivalent in th& 3
Approximation. Originally known only from the Li#lRiver, this community occurs primarily along the
deeply entrenched western tributaries of the mi@#pe Fear River in the Sandhills and adjacent
Coastal Plain. However, several examples are krfoavn elsewhere in the Coastal Plain, and more
should be sought. Along the Little River, they sogppegionally rare species suchosera

rotundifolia. Communities considered to be the same type aoekalown from Mississippi and Texas,
and may occur in between. They are largely ovegdokut appears to also be genuinely rare.

Piedmont and Mountain Upland Pools and Depressions

UPLAND DEPRESSION SWAMP FOREST G2G3
SynonymsQuercus phellos/ Carex (albolutescens, intumescens, joorii) / Climacium americanum
Forest (CEGL007403).

Ecological Systems: Piedmont Upland Depression Sw@ES202.336).

Concept: Type covers forested isolated wetlandkepressions on upland ridges and flats with impeded
soil drainage, where water stands for part of & put wetness is not great enough to preverdsad|
tree canopy from developing. They occur on unugdkdt areas with hardpan soils derived from mafic
rocks or slates, or in small topographic basinsidgetops of volcanic rock. The forests are usually
dominated byQuercus phellos, sometimes codominant with or replacedQuercus lyrata, Quercus

bicolor, Quercus michauxii, or Liquidambar styraciflua. Successional examples may be dominated by
Acer rubrum or Liguidambar styraciflua.

Distinguishing Features: The Upland Depression Swkorest type is distinguished from Upland Pool
by having (or potentially having, if recently didbed) a closed canopy across the basin, and tmerefo
lacking shade-intolerant shrubs and herbs. Uplaadsimay have trees on the edge but lack themein th
center and have a much less diverse flora becduke tong hydroperiod.

Upland Depression Swamp Forests are distinguisiosa floodplain forests of various kinds by their
isolated upland location and lack of channel flavowerbank flooding, which is indicated by the laxftk
most characteristic bottomland trees, the usualgmenance ofuercus phellos, and the usual presence
of Sohagnum lescurii andClimacium americanum. Ambiguous and transitional examples are possible
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where small streams originate in upland flats. Piedt Headwater Stream Forest (Hardpan Subtype)
occurrences may be dominated@uyercus phellos, and have sometimes been called Upland Depression
Swamp Forests in the past, but have a visible adiaamd have a more diverse flora that includes
floodplain species.

CommentsLiquidambar styraciflua - Acer rubrum/ Carex spp. -Sphagnum spp. Forest (CEGL007388)
was a problematic association that was attribugeaddingle Upland Depression Swamp in North
Carolina as well as depressional wetlands elsewReréher examination of the North Carolina example
found it not to be a natural Upland Depression Spyaand the association was removed from North
Carolina.Liquidambar styraciflua is often present in Upland Depression Swamp Ferastd sometimes
comes to dominate or codominate after major distucbs such as logging. These are better viewed as
degraded examples of this association than agexetit community type.

Seymour (2011) identified four different groupsigland Depression Swamp communities, divided by
wetness and by rock substrate: wet felsic, drydelget mafic, and dry mafic. The strongest
vegetational differences were between drier andewstvamp communities. However, these differences
consisted largely of the presence of a few uplgaties, such d3anthonia spicata andQuercus alba,

that may be ecotonal, confined to drier micrositeshort-lived. Differences between felsic and imaf
substrates were slightly less but may be more warthiecognition for our purposes. Mafic depression
had some species that are associated with othér-sdfstrate communities, suchRsxinus sp.,

Ulmus americana, Ulmus alata, andTrachel ospermum difforme. Felsic depressions had a few species
that are recognizable as acid-tolerant, sucBhagnum sp. andvaccinium spp., but differences in other
distinguishing species such laguidambar styraciflua andAcer rubrum are probably coincidental. Plot
samples and soil analysis in comparable communiti®srginia found that even mafic depressions are
strongly acidic. Seymour (2011) also found thig, found differences in soil texture, cation exchang
capacity, calcium, magnesium, and other cationssé&Hour types may be recognized as variants,tbut a
present do not appear marked enough to warrantidgfas subtypes.

Additional variation occurs in canopy dominanceafples dominated bQuercuslyrata or by
Quercus bicolor may be recognized as additional variants dividethfthe wet mafic variant, and the
one example dominated IQuercus michauxii may be recognized as a variant divided from tlye dr
mafic variant. It appears that all examples witlfiedeént canopy dominants occur on mafic substrate.
While Quercus phellos is usually present in them, it generally is distiy subordinate.

UPLAND POOL (TYPIC PIEDMONT SUBTYPE) Gl
SynonymsCephalanthus occidentalis - (Leucothoe racemosa) / Carex joorii Shrubland
(CEGL004075)Carex joorii Pools (Seymour 2011).

Ecological Systems: Piedmont Upland Depression Sw@@iS202.336).

Concept: Type covers depression wetlands not agedowith rivers or streams, holding water long
enough through the growing season to present dewot of a substantial tree canopy. Trees are
limited to the edge of the basin. Subtype covesslost typical and widespread Piedmont examples,
which lack the distinctive Coastal Plain flora bétPleasant Grove and Roberdo subtypes.

Distinguishing Features: Upland Pools are distisiged from Upland Depression Swamp Forests by the
lack of a well-developed tree canopy. Some treeglmgresent, scattered in the pool or forming an
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edge zone within the wetland. The pool may alspddy shaded by trees from adjacent forests, but
should have sufficient light to allow shade-intaletr plants to survive.

The Typic Piedmont Subtype is distinguished from Bheasant Grove and Roberdo subtypes by the
absence of the characteristic Coastal Plain spdw¢slistinguish themNyssa biflora, Cyrilla
racemiflora, andSmilax walteri. It is distinguished from the Mountain Subtypetbg absence of the
characteristic Blue Ridge components of the flasayell as occurrence in the eastern or central
Piedmont.

Comments: Seymour (2011) noted that, whideex joorii usually strongly dominated the herb layer,
the absence of other species was more charaaté¢han the presence Garexjoorii. She found this to
be the most distinctive of the five Piedmont degi@s wetland types she identified; however thelsing
plots for the Pleasant Grove and Roberdo subtymes removed as outliers.

UPLAND POOL (PLEASANT GROVE SUBTYPE) Gl
SynonymsNyssa biflora / Cephalanthus occidentalis - Leucothoe racemosa Forest (CEGL004550).
Ecological Systems: Piedmont Upland Depression Sw@ES202.336).

Concept: Subtype covers the distinctive exampla stitong concentric zonatioNyssa biflora-
dominated edge zone, and high Coastal Plain aémio the flora. This subtype is currently knowrhyo
from Pleasant Grove Bog in Uwharrie National Fqrbest discovery of additional examples in the
eastern Piedmont is possible.

Distinguishing Features: The Pleasant Grove Suligy/destinguished by the presence of substantial
concentric zonation, witNyssa biflora dominating the edge, and by overall vegetatiodeziduous
wetland species more typical of the Coastal Plain.

UPLAND POOL (ROBERDO SUBTYPE) G1?
Synonyms1.eucothoe racemosa - Vaccinium fuscatum - Smilax walteri Shrubland (CEGL004533).
Ecological Systems: Piedmont Upland Depression Sw@iS202.336).

Concept: Subtype covers the distinctive examplé wimore “pocosin-like” character, with a
substantial component of evergreen Coastal Plairbshand greenbriers.

Distinguishing Features: The Roberdo Subtype isngjsished by the substantial presence of evergreen
shrubs such aSyrilla racemiflora, and ofSmilax.

UPLAND POOL (MOUNTAIN SUBTYPE) G1Q
SynonymsScirpus cyperinus - Dulichium arundinaceum/ Sphagnum spp. Herbaceous Vegetation
(CEGLO004134).

Ecological Systems: Piedmont Upland Depression Sw@iS202.336).
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Concept: Type covers depression wetlands not agedowith rivers or streams, holding water long
enough through the growing season to prevent dpuedat of a substantial tree canopy. Subtype covers
the rare examples known in the Blue Ridge.

Distinguishing Features: Upland Pools are distisged from Upland Depression Swamps by lack of a
well-developed tree canopy. The pool may be patipded by trees from adjacent forests, but should

have sufficient light to allow shade-intolerantmqiato survive. The Mountain Subtype has some plant
more typical of lowlands, such &alichium arundinaceum, but lacksCephalanthus occidentalis and

does not have as well-developed a Coastal Plaia #s Piedmont examples have.

Coastal Plain Nonalluvial Wetland Forests

NONRIVERINE WET HARDWOOD FOREST (OAK FLAT SUBTYPE) G2
SynonymsQuercus michauxii - Quercus pagoda / Clethra alnifolia - Leucothoe axillaris Forest
(CEGL007449).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: Type covers wetland forests of nonalluwviaderal soil flats not underlain by limestone,
dominated by combinations of wetland oaks and otletland hardwoods. Subtype covers the more
mesic (though still wet) examples, contain@@gercus michauxii, Quercus pagoda, Liquidambar
styraciflua, or other species but not dominatedNysgsa biflora andQuercus laurifolia.

Distinguishing Features: The Nonriverine Wet Hardd/é-orest type is distinguished by the dominance
or substantial presence of bottomland oaks in s#ie®te from rivers and not subject to overland
flooding. The dominance of the shrub layergycothoe axillaris or Clethra alnifolia also distinguishes
them from Brownwater Bottomland Hardwoods and nBiatkwater Bottomland Hardwoods. The
canopy composition also distinguishes them frontBhater Bottomland Hardwoods. Nonriverine Wet
Hardwood Forests are distinguished from Nonrive8meamp Forests, which may occur in similar
settings and are sometimes associated, by thenueesé oaks okLiquidambar, the lack ofTaxodium,

and except in the Oak—Gum Slough Subtype, the aksaiiNyssa. Disturbed examples of either may
become strongly dominated Bynus taeda, Acer rubrum, or Liquidambar styraciflua, and may be
distinguishable only by undergrowth.

The Oak Flat Subtype is distinguished by a can@myainingQuercus michauxii, Quercus pagoda, or a
mixture of oaks rather than dominated@uyercus laurifolia andNyssa biflora.

Comments: A few examples contain other speciesetibwd oaks. Though these communities can
become strongly dominated hyquidambar if they are clearcut, it is possible that someuradty
Liquidambar-dominated examples occur.

NONRIVERINE WET HARDWOOD FOREST (OAK-GUM SLOUGH SUB TYPE) G2G3
SynonymsQuercus laurifolia - Nyssa biflora/ Clethra alnifolia - Leucothoe axillaris Forest
(CEGLO007447).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).
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Concept: Subtype covers the wetter examples, ysuadiwales or incipient drainage systems,
dominated byQuercuslaurifolia, often with abundarlyssa biflora. These examples are transitional to
Nonriverine Swamp Forest.

Distinguishing Features: The Oak-Gum Slough Subiypkstinguished by the dominance(@iercus
laurifolia andNyssa biflora, usually with only minor amounts quercus michauxii or Quercus pagoda.

Comments: There are fewer records for this subtiyage for the Oak Flat Subtype. It may, however, be
overlooked. It is generally associated with the Gkt Subtype and is less extensive.

Quercus pagoda - Quercus michauxii - Quercus alba / Arundinaria gigantea ssp.tecta - Sabal minor /
Chasmanthium laxum Forest (CEGL007849) is a similar community of $oGarolina and Georgia.
Quercus phellos - Nyssa hiflora / Panicum hemitomon - Carex spp. -Woodwardia virginica Forest
(CEGLO004104) is a more pond-like community of SoG#rolina.

WET MARL FOREST Gl
SynonymsCarya cordiformis - Quercus pagoda - Quercus shumardii - Carya myristiciformis/ Sabal
minor - Cornus asperifolia Forest (CEGL007316).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: Perched wetland forest of nonalluviakfigtallowly underlain by limestone, dominated by
calciphilic and rich-site wetland hardwood forgs¢sies, particularlarya myristiciformis.

Distinguishing Features: Wet Marl Forests may Is¢imjuished from Nonriverine Wet Hardwood
Forests by the limestone-derived, calcareous aailisthe strong presence of calciphilic plant sgecie
such asgCarya myristiciformis, Tilia americana var. caroliniana, andCornus asperifolia, along with an
abundance of other species of rich sites suc@aaga cordiformis, Quercus shumardii, Acer

floridanum, Acer negundo, Cercis canadensis, andSabal minor. Wet Marl Forests are distinguished

from Coastal Plain Marl Outcrop and Basic Mesicdsbiby their occurrence on poorly drained flats and
by the abundance of wetland species. The only ebkakmpwn to remain is at Rocky Point Marl Forest.

Comments: This type is endemic to North Carolinkhdugh South Carolina has a community type
called Marl Forest, it is an upland community maké to our Basic Mesic Forest.

NONRIVERINE SWAMP FOREST (CYPRESS-GUM SUBTYPE) G2G3
SynonymsTaxodium distichum - Nyssa biflora / Berchemia scandens - Toxicodendron radicans/
Woodwardia areolata Forest (CEGL004429).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: Type covers the wettest, saturated téostiglflooded, nonriverine wetlands, with canopies
dominated by combinations bliyssa biflora, Taxodium distichum, andAcer rubrum. Subtype covers the
wettest examples, with canopiesTa@ikodium distichum, Nyssa biflora, Nyssa aquatica, andFraxinus
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spp. Ground water input as well as poor drainagg lmearesponsible for the wetness of this subtypé, a
minerals in ground water may give it some of itstidictive character. This subtype is most like niive
swamps in flora and vegetation structure.

Distinguishing Features: Nonriverine Swamp Forastsdistinguished from Cypress-Gum Swamps and
Tidal Cypress-Gum Swamps by occurring on wet thatsasins away from the influence of rivers.

The Cypress-Gum Subtype is distinguished by stdmmginance bylaxodium distichum or Nyssa spp.
In known examples this is associated with compasithore similar to river swamps and a smaller
component of pocosin shrubs than in other subtypes.

Comments: This subtype is the rarest. It shoulthgioty be ranked G2.

Acer rubrumvar. trilobum - (Nyssa biflora) / Clethra alnifolia - (Persea palustris) Forest
(CEGLO007445) is a successional version of all Ngerthe Swamp Forests.

NONRIVERINE SWAMP FOREST (MIXED SUBTYPE) G2G3
SynonymsPinus taeda - Chamaecyparis thyoides - Acer rubrum - Nyssa biflora/ Lyonia lucida -
Clethra alnifolia Forest (CEGL007558).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: Subtype covers examples with moderateep drganic soil, dominated by a mixture of
hardwoods and conifers that includ@aus taeda, Chamaecyparis thyoides, or Pinus serotina, as well
as the typical dominants.

Distinguishing Features: The Mixed Subtype is dtished from other subtypes by haviRigus taeda

or Chamaecyparis thyoides as substantial components, in additioiNygsa, Taxodium, andAcer. This
subtype often resembles Pond Pine Woodland antaRéatlantic White Cedar Forest in the lower
strata, but differs in the canopy. Peatland Attaktihite Cedar Forests that have been logged anel hav
not regenerated well are indistinguishable fromrgpality examples of this subtype.

Comments: Much of this subtype occurs on deep arganils that appear similar to those of pocosins.
What causes the difference in community is notrelyticlear. Intermittent mineral input by wind t&le
and differences in fire regime have both been ssigge This subtype often occurs with embedded
patches of Peatland Atlantic White Cedar Forestetones also Bay Forest and Pond Pine Woodland.
It is possible that these communities exist asg-kerm shifting mosaic with current condition
determined by fire history.

Heavily logged examples may return as the sucaesisdaer rubrum var. trilobum - (Nyssa biflora) /

Clethra alnifolia - (Persea palustris) Forest (CEGL007445) or as a secondary bay fokéagrfolia
virginiana - Persea palustris/ Lyonia lucida Forest (CEGL007049)).
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NONRIVERINE SWAMP FOREST (POPLAR-PAWPAW SUBTYPE) G2
SynonymsNyssa biflora - Acer rubrumvar. trilobum - Liriodendron tulipifera/ Magnolia virginiana -
Asiminatriloba/ Clethra alnifolia Forest (CEGL004428).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: Subtype covers examples on shallow orgamaucky mineral soil, with slightly richer
vegetation that contains substantial amountsmbdendron tulipifera in the canopy and/dksimina
triloba in the understory. These species are generallgaminant, but are abundant and indicate a
somewhat richer and less wet site.

Distinguishing Features: The Poplar-Pawpaw Subiypkstinguished from all other subtypes by having
Liriodendron tulipifera andAsimina triloba as significant components of the canopy and thebslayer,
respectively.

Comments: The naturalness of this subtype is someedntroversial. The mixture of drier site species
with wetter site species suggests possible chargidgoperiod. However, other aspects of the exasnple
suggest they are naturally distinct from other gpb$ and may be no more altered from natural
condition than many examples of other subtypes.

NONRIVERINE SWAMP FOREST (SWEETGUM SUBTYPE) G2?
SynonymsNyssa biflora - Liquidambar styraciflua - Acer rubrumvar. trilobum/ Clethra alnifolia
Forest (CEGL004679).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: Subtype covers examples with mineral soitfaining substantial amountsloguidambar
styraciflua in the canopy.

Distinguishing Features: The Sweetgum Subtypestngjuished from other subtypes by the presence of
Liquidambar styraciflua in either the canopy or understory, reflecting@emineral soil, with only
shallow or no organic mattdriquidambar serves as an indicator, but may not dominate. iMerine

Wet Hardwood Forests may also contain abuntdaqtdambar, but also contain oaks.

Comments: Théiquidambar is probably increased in all examples as a resydast logging, but serves
as an indicator of mineral soil. We previously rgeized a Sweetgum variant of Nonriverine Wet
Hardwood Forest. This has been dropped, but sosra@es have been reinterpreted as this wetter
community.

Pinustaeda - Acer rubrum - Liquidambar styraciflua/ Arundinaria gigantea ssp.tecta Forest

(CEGL004649) is apparently a successional commiinéymay be an altered version of this but may
also be an altered version of other community types
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PEATLAND ATLANTIC WHITE CEDAR FOREST G2
Synonyms Chamaecyparis thyoides/ Persea palustris/ Lyonia lucida - llex coriacea Forest
(CEGL006146).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood Forest
(CES203.304).

Concept: The type covers forests dominate€hgmaecyparis thyoides in peatland, Carolina bay, and
high river terrace environments. Tree and shrulsispeof Nonriverine Swamp Forests, many also
shared with pocosins, may be present and are soegfbundant.

Distinguishing Features: Peatland Atlantic Whitel@eForest is distinguished from Streamhead
Atlantic White Cedar Forest by occurrence on ftatg shallow depressions fed by sheet flow and rai
water, in contrast to seepage-fed drainages inhgidtetrain. There is normally a difference in
associated plants, with Liriodendron tulipifergomrticular usually present only in streamheads.

Comments: Peatland Atlantic White Cedar Forestallysoontain a minority of other tree species, and
variants can be recognized based on them. The gyrivaaiation ranges from associated species
characteristic of Nonriverine Swamp Fordsyssa biflora, Acer rubrum, Pinus taeda, Taxodium
distichum) to those characteristic of Pond Pine Woodld?idus serotina, Gordonia lasianthus). These
differences are not strong, and some examplesliathesets of associated trees.

Peatland Atlantic White Cedar Forest was formel&ced in the pocosin group. Although some
examples are associated with pocosins, most apeiatsd with Nonriverine Swamp Forests.

Peatland Atlantic White Cedar Forests often oceysaiches in a matrix or mosaic with Nonriverine
Swamp Forest, sometimes also with Bay Forest od Pame Woodland. These communities may exist
as a long-term shifting mosaic driven by fire higtdChamaecyparis does not generally survive fire, but
apparently needs fires of a particular type to megate. It naturally occurs as even-aged stands
regenerated after stand-killing fires that arenseeenough to remove competing trees and shrubs but
not severe enough to destroy the seed bank irothédewever, many stands are established on top of
piles of fallen logs from previous stands.

Peatland Pocosins

LOW POCOSIN (GALLBERRY-FETTERBUSH SUBTYPE) G2
Synonymsilex glabra - Lyonia lucida - Zenobia pulverulenta Shrubland (CEGL003944).
Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept: Type covers pocosin shrublands with plieganatural shrub height less than 1.5 meters tall
due to the low fertility and wetness produced bgplpeat. They common are in the centers of domed
peatlands, but may also occur in Carolina bay®oressmaller peat-filled basins. Subtype covers more
northern and inland examples in whiClrilla racemiflora is absent or only a minor componengonia
lucida, Ilex glabra, andZenobia pulverulenta generally dominate.

Distinguishing Features: Low Pocosins are distislged from other pocosin communities by the

persistent low stature of the shrubs (less therieters tall). Most Low Pocosins do contain pataifes

taller shrubs and scattered, stuneols serotina, but these are a minor component. The transition t
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High Pocosin sometimes occurs as an increase imdalnge of tall shrub patches so that the average
vegetation height increases, but more often oawittsa gradual increase in prevailing shrub heigint.
general, Low Pocosins can be distinguished fronm egeently burned High Pocosins by the smaller
stature of the pines. Low Pocosins are distinguigham Pocosin Openings by strong dominance of
erect shrubs, with only a minor componenCbamaedaphne calyculata and of herbs.

The Gallberry-Fetterbush Subtype is distinguishiechfthe Titi Subtype by the absencelyfilla
racemiflora and corresponding geographic locatiGgrilla racemiflora may be present in nearby Pond
Pine Woodland communities or even in scatteredstallb patches, but is scarce or absent within the
Low Pocosin itself.

Comments: Low Pocosins often contain small opendtigsinated by herbs arighamaedaphne
calyculata. In the 3rd Approximation these were treated asgdfahe Low Pocosin. In the 4th
Approximation they are treated as a separate contynafbeit one that is often intermixed in small
patches.

LOW POCOSIN (TITI SUBTYPE) G2G3
SynonymsCyrilla racemiflora - Zenobia pulverulenta Shrubland (CEGL003943).
Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept:. Subtype covers more southern examphehich Cyrilla racemiflora is a major component
along withZenobia pulverulenta, Lyonia lucida, andllex glabra.

Distinguishing Features: The Gallberry-Fetterbusht§fe is distinguished from the Titi Subtype bg th
absence o€yrillaracemiflora and corresponding geographic location.

POCOSIN OPENING (SEDGE-FERN SUBTYPE) G1G2
SynonymsChamaedaphne calyculata / Carex striata var. striata - Woodwardia virginica Dwarf-
shrubland (CEGL004163).

Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept: Type covers patches of herbaceous or adlveurb dominance within Low Pocosin or
occasionally High Pocosin. Individual patches aeally small but sometimes abundantly intermixed
with Low Pocosin shrub vegetation. Subtype covieescommon openings, dominated by the species
listed but lacking abundalaccinium macrocarpon or Sarracenia spp.

Distinguishing Features: Pocosin Openings arergjatshed from Low Pocosins by the predominance
of Chamaedaphne calyculata, Woodwardia virginica, Carex striata, andSphagnum overZenobia and
other taller shrubs. The Sedge-Fern Subtype isndisshed by a lack of significant amounts of
Vaccinium macrocar pon or Sarracenia spp.

Comments: These communities usually occur in spatthes in a matrix of shrubby Low Pocosin
communities. They were included within the rangé@i Pocosin in the 3rd Approximation, but are
treated as a separate kind of community here. RoQysenings are widely believed to be created iy ho
fire. Over time they succeed to shrubby vegetatiom they may persist for some decades. However,
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recent large pocosin fires, with a range of intsnand amount of peat consumption, have apparently
failed to created substantial amounts of the suht¥pus, this idea may warrant questioning.

POCOSIN OPENING (PITCHER PLANT SUBTYPE) Gl
Synonyms Chamaedaphne calyculata / Carex striata var. striata - Sarracenia (flava, purpurea, rubra
ssp. rubra) Dwarf-shrubland (CEGL004164).

Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept: Subtype covers the rare examples which same combination &rracenia spp. as a
dominant or codominant.

Distinguishing Features: The Pitcher Plant Subtgpmistinguished by having greater than 25 percent
cover bySarracenia spp. There are numerous apparent referenceggm péicher plant-dominated
pocosins in past site reports from aerial surveys@ocosin exploration. More recent examinatiothef
same pocosins does not reveal extensive pitchet gtaminance. Only small patches of this subtyjge ar
known. This discrepancy may indicate a differemciierpretation of pitcher plant dominance, or may
indicate a widespread decline in this subtype. isitee wild fires in pocosins do not appear to have
created new substantial areas of this subtypeeimsanhere they previously were reported nor in new
areas.

POCOSIN OPENING (CRANBERRY SUBTYPE) G1
Synonyms Chamaedaphne calyculata - Vaccinium macrocarpon / Carex striata var. striata -
Woodwardia areolata Dwarf-shrubland (CEGL004165).

Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept: Subtype covers the rare examples which Vascinium macrocarpon as a significant
component.

Distinguishing Features: The Cranberry Subtypassrjuished by having appreciable cover of
Vaccinium macrocarpon. It is known only as a well-developed examplemithie Dare County Pocosin.

HIGH POCOSIN (EVERGREEN SUBTYPE) G3
SynonymsPinus serotina/ Lyonia lucida - llex glabra - (Cyrilla racemiflora) Shrubland
(CEGL003846).

Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept: Type covers pocosin communities of pasishtermediate shrub stature and lacking a well-
developed tree canopy. Subtype covers the commamgm@es dominated strongly by evergreen shrubs,
generallyLyonia lucida, llex glabra, or Cyrilla racemiflora.

Distinguishing Features: High Pocosins are disistged from other peatland pocosins by having dense
shrub layers persistently greater than 1.5 metdirgetxcept immediately after fire) but lacking &iw
developed tree canopy (cover less than 25 percEmty are distinguished from Streamhead Pocosins
by not occurring in seepage-fed drainages in sérdhiain. They lack.iriodendron tulipifera,
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Toxicodendron vernix, and other characteristic streamhead species agdhaveGordonia lasianthus as
a component. They are distinguished from the PacBkrub Subtype of Natural Lake Shoreline by
lacking hydrology affect by a lake.

The Evergreen Subtype is distinguished from theddezis Subtype by having only a minor amount of
deciduous shrubs such Zanobia pulverulenta andVaccinium spp.

Comments: Similar vegetation occurs in southermgixiia on small peat bodies along tidal rivers and i
treated as this community. This is not known tounaa NC in such sites.

HIGH POCOSIN (DECIDUOUS SUBTYPE) G2?
Synonyms#Pinus serotina/ Zenobia pulverulenta - Cyrilla racemiflora - Lyonia lucida Wooded
Shrubland (CEGL004458).

Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake(CES203.267).

Concept: Subtype covers the uncommon examplesanstgnificant deciduous shrub component,
usuallyZenobia pulverulenta but sometime¥accinium spp. or other species.

Distinguishing Features: The Deciduous Subtypesisnguished from the Evergreen Subtype by having
more than a minor amount of deciduous shrubs ssiZemmbia pulverulenta andVaccinium spp.

POND PINE WOODLAND (TYPIC SUBTYPE) G3
Synonyms#Pinus serotina - Gordonia lasianthus/ Lyonia lucida Woodland (CEGL003671). Ecological
Systems: Atlantic Coastal Plain Peatland PocosinGanebrake (CES203.267).

Concept: Type covers pocosin communities of shafleats or mucky mineral soils, with a well-
developed, though usually open, canopioius serotina, with or withoutGordonia lasianthus. They
occur on the edges of large domed peatlands, infiled Carolina bays, and in swales in aeoliandsa
areas. Subtype covers all examples except thdake abrthern end of the range, whé&illa
racemiflora is absent. Subtype includes the previously reaeghsubtypes containir@ordonia
lasianthus and those otherwise similar examples without it.

Distinguishing Features: The Pond Pine Woodland tglistinguished from High Pocosin by the
presence of a significant tree canopy (greater #tapercent cover except shortly after fires)slt i
distinguished from Streamhead Pocosin by not ooayin seepage-fed drainages in sandhill terrath an
in lackingLiriodendron tulipifera and other species typical of streamheads. It ist meadily

distinguished from Small Depression Pocosin by oaog in contiguous patches larger than 5 acres, bu
also lacks appreciable amounts of species morealypf basins, such a&ccinium spp. It is

distinguished from the Pond Pine Subtype of Estadfiringe Pine Forest by having a shrub layer
dominated by typical pocosin shrubs rather tlkonella cerifera.

The Typic Subtype is distinguished from the Cankdi@ubtype/Phase by having broadleaf shrubs

exceedingArundinaria in cover. It is distinguished from the Northerrb8ge by more southern
location and generally by havir@yrilla racemiflora as a significant component.
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Comments: Two subtypes distinguished provisionallgarly drafts of this guide, the Shrub Subtype
and Loblolly Bay Subtype, have been merged heres. diktinction, still recognized in the NVC, does
not appear to be useful as defin€drdonia lasianthus abundance varies widely in Pond Pine
Woodlands, from complete absence to codominantieeicanopy. Abundant cano@grdonia is often
interpreted as being a result of long fire suppoesdt may thus represent a condition grade ratthan
a natural community type. However, lai@erdonia are quite resilient to fire, and it is unclear how
much of them it is appropriate to have in the cgndjne presence or complete absenc@afionia
does not appear to correlate with any other asggabie communitiesRinus serotina/ Cyrilla
racemiflora - Lyonia lucida - llex glabra Woodland (CEGL003670) is the association lacKaagdonia.

POND PINE WOODLAND (NORTHERN SUBTYPE) G2?
SynonymsPinus serotina/ llex glabra / Woodwardia virginica Woodland (CEGL004652). Ecological
Systems: Atlantic Coastal Plain Peatland PocosinGanebrake(CES203.267).

Concept: Subtype covers examples at the northetretie range of Pond Pine Woodland, in which
Cyrillaracemiflora is absent andcer rubrum andClethra alnifolia become important components.

Comments: The range of this subtype is not wellWmdt has been thought to occur only in the Great
Dismal Swamp in North Carolina and Virginia ancewVirginia sites along the North Landing River.
However, some parts of Dare Bombing Range (e.g.lrsee Worth) appear to have a similar
depauperatdex glabra-dominated composition. The natural character isfshbtype is also unclear.
The frequent presence Ater rubrum may be a result of fire suppression, but the presefClethra
alnifolia suggests less acidic or more fertile soils.

POND PINE WOODLAND (CANEBRAKE SUBTYPE) Gl
SynonymsPinus serotina / Arundinaria gigantea ssp. tecta Woodland (CEGL004433).
Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake (CES203.267).

Concept: Subtype covers examples with a shrub ldgerinated byArundinaria tecta, resulting from
more frequent fire than that occurring in other #&mne Woodlands.

Distinguishing Features: The Canebrake Subtypesisiduished from other subtypes by having a shrub
layer with greater cover &rundinaria than of broadleaf shrubs.

Comments: The ecological relationship of this spbtio the other subtypes is unclear. Canebrakes in
general apparently were abundant in early settletmaes, but it is unclear how extensive peatland
canebrakes were. Canebrakes succeed relativelklyticbroadleaf shrubs in the absence of fire unde
present circumstances, but may have been morestaisine was well established and shrubs were
scarce in a community. It is unclear if cane wduwdgte persisted in some parts of the landscape where
fire was more frequent, or whether canebrakes Bnthby peatlands would have alternated as a dhiftin
mosaic. It is also not entirely clear if the PondePWoodlands with cane represent a persistentadatu
community occurring under different circumstandemntthose of the open canebrakes, if they are both
part of a shifting mosaic, or if they are possiatyartifact of modern fire suppression.

Pinus serotina/ Arundinaria gigantea ssp. tecta Wooded Shrubland (CEGL003851) is another NVC
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association, but this distinction between woodland wooded shrubland appears too finely divided,
especially given the rapid changes in structuredha accompany fires or succession following fire.

PEATLAND CANEBRAKE Gl
SynonymsArundinaria gigantea ssp. tecta Shrubland (CEGL003843). Atlantic Coastal PlaintReal
Pocosin and Canebrake(CES203.267).

Ecological Systems: Southern Atlantic Coastal PNamriverine Swamp and Wet Hardwood
Forest(CES203.304). Atlantic Coastal Plain PeatRocbsin and Canebrake (CES203.267).

Concept: Treeless or sparsely treed vegetationried byArundinaria tecta (less than 25 percent tree
cover) in peatland and nonriverine wetland settings

Distinguishing Features: Peatland Canebrakes ategliished from all other peatland and nonriverine
wetland communities by the dominancefoéindinaria tecta combined with tree cover less than 10
percent. Examples with more trees are includetiendanebrake Subtype of Pond Pine Woodland. They
are distinguished from the Streamhead Canebralkeltymccurring in flat or basin peatlands or
nonriverine wetlands where rainfall and sheetflather than seepage, is the main source of water.

Comments: No substantial extant examples are krniowemain, though small patches are present
within Pond Pine Woodland. Where the sites weredestroyed, the Peatland Canebrakes have
apparently succeeded to Pond Pine Woodland orlgg$d¢onriverine Swamp Forest. Peatland
Canebrakes could probably be restored by incredse§equency in remnants of Pond Pine Woodland
with Arundinaria.

The ecological relationship of this type to thetgpbs of Pond Pine Woodland is unclear. Canebrakes
in general were apparently abundant in early seétd times, but it is unclear how extensive peadtlan
canebrakes were. Canebrakes succeed relativelglytocbroadleaf shrubs in the absence of fire unde
present circumstances, but may have been morestalsine was well established and shrubs were
scarce in a community. It is unclear if cane wduwdgte persisted in some parts of the landscape where
fire was more frequent, or whether canebrakes hnibby peatlands would have alternated as a shiftin
mosaic.

BAY FOREST G4
SynonymsGordonia lasianthus - Magnolia virginiana - Persea palustris/ Sphagnum spp. Forest
(CEGLO07044).

Ecological Systems: Atlantic Coastal Plain PeatlBodosin and Canebrake (CES203.267).

Concept: Covers natural peatland forests and waddldominated bgordonia lasianthus, alone or in
combination with other evergreen hardwoods.

Distinguishing Features: Bay Forest is distinguisirem Pond Pine Woodland, Peatland Atlantic White
Cedar Forest, High Pocosin, and other pocosin camtras by canopy dominance Gbrdonia

lasianthus alone or in combination withlagnolia virginiana or Persea palustris. Minority amounts of
species from other peatland communities may beeptes
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CommentsMagnolia virginiana - Persea palustris/ Lyonia lucida Forest (CEGL007049) is an
association that is apparently a secondary bagtioteeated by removal of the canopy from a Pedtlan
Atlantic White Cedar Forest, Nonriverine Swamp Bgrer Pond Pine Woodlan@ordonia lasianthus

is not usually a significant tree of these comniasit

Bay Forests are generally thought to represenfirthéstage of succession in Pond Pine Woodlands in
the absence of fire, becauRi@us serotina cannot regenerate in dense unburned vegetatiome vy,
Gordonia is quite resilient to fire when large, and readibyouts after fire when killed. Some fires in
Pond Pine Woodland have resulted in death of pamesgand capture of the site by bays, effectively
creating a Bay Forest through fire rather thanubhoabsence of fire.

Streamhead Pocosins

STREAMHEAD POCOSIN GNR
SynonymsPinus serotina - (Liriodendron tulipifera) / Lyonia lucida - Clethra alnifolia - llex glabra
Woodland (CEGL004435).

Ecological Systems: Atlantic Coastal Plain Streamah®eepage Swamp, Pocosin and Baygall
(CES203.252).

Concept: Type covers pocosin vegetation in muckgpage-fed drainages in the Sandhills Region and
rarely in similar terrain with sandy uplands andsge-fed streams.

Distinguishing Features: Streamhead Pocosins ategliished from other pocosin communities by
their occurrence in drainages in sandhill terrairth flowing or seepage water, rather than on peat
domes or in depressions fed mainly by rain waterodendron tulipifera is often, but not always, a
component of this type and is never present inrgibeosin typesClethra alnifolia, Toxicodendron

vernix, andOxydendrum arboreum are often present in this type and seldom prasesther types of
pocosins. Streamhead Pocosins are distinguished3$teeamhead Atlantic White Cedar Forest and
Sandhill Streamhead Swamp by canopy predominaneo$ serotina. Streamhead Pocosins that have
repeatedly burned through have boggy herbaceowetatemn. In places with long absence of fire,
vegetation resembling Streamhead Pocosin spredulsin Sandhill Seep sites and even into less we
areas.

Comments: The ecological relationship between ttierdnt communities of Sandhills streamheads is
not entirely clear. While there is a general trénodh Streamhead Pocosin upstream to Sandhills
Streamhead Swamp downstream, Streamhead Atlantite \@bdar Forest, Streamhead Canebrake, and
Coastal Plain Semipermanent Impoundment may ateeaiang the length of a given drainage. It is not
clear if these communities occur as a shifting noa whether their location is determined by fixe
variations in seepage, fire penetration, and silittalo impoundment.

STREAMHEAD ATLANTIC WHITE CEDAR FOREST Gl
Synonyms Chamaecyparis thyoides - (Liriodendron tulipifera) / Lyonia lucida Forest (CEGL007563).
Ecological Systems: Atlantic Coastal Plain Streamah®eepage Swamp, Pocosin and Baygall
(CES203.252).

Concept: Type covers forests dominatedCbgmaecyparis thyoides in mucky, seepage-fed drainages in
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the Sandhills Region and rarely in similar ternaith sandy uplands and seepage-fed streams.

Distinguishing Features: Streamhead Atlantic WBigelar Forests are distinguished from Streamhead
Pocosin and Sandhill Streamhead Swamp by havingpoaswith over 50 perce@hamaecyparis
thyoides cover. They are distinguished from Peatland Aitavithite Cedar Forests by occurring in
mucky, seepage-fed drainages in sandhill tertamodendron tulipifera is often, but not always,
present.

STREAMHEAD CANEBRAKE Gl
SynonymsArundinaria gigantea ssp. tecta Shrubland (CEGL003843) (not distinguished fromtRea
Canebrake in NVC). Atlantic Coastal Plain Streandh®aepage Swamp, Pocosin and Baygall
(CES203.252).

Concept: Treeless or sparsely treed vegetationrhtted byArundinaria tecta, generally with less than
25 percent cover of either trees or shrubs, inagefied drainages. Most of this rare community igpe
in the Sandhills Region , but it might occur in dalune areas elsewhere in the Coastal Plain.

Distinguishing Features: Streamhead Canebrakedistreguished from other communities of seepage-
fed streamheads by the dominancénindinaria tecta combined with low cover of trees and other
shrub s (less than 25 percent). They are distihgdisrom Peatland Canebrakes by occurring in
streamheads rather than in flat or domed peatlands.

Comments: The NVC does not distinguish betweera8thead and Peatland Canebrakes, but given the
substantial environmental difference and distincbetween other communities in these environments,
they should be considered distinct.

The natural dynamics of Streamhead Canebrakesoameaeti known. They now occur only in
landscapes that have had frequent fire for somad#es; such as on Fort Bragg. At least some of those
present now appear to have been created in thielastecades by hot fires that removed an estaalish
tree canopy. We can presume that they once were ammdant when fire was widespread, and that
many have been invaded by shrubs and become Steeanfocosins. However, even in frequently
burned landscapes, they are small parts of streasgyestems, and give way to Streamhead Pocosin or
Sandhill Streamhead Swamp communities. It is redrdif they form a shifting mosaic driven by fire
history, or if they are tied to subtly distinctestwithin these landscapes.

Wet Pine Savannas

WET PIEDMONT LONGLEAF PINE FOREST Gl
SynonymsPinus palustris - Pinus taeda - Pinus serotina / Chasmanthium laxum - Panicum virgatum
Piedmont Woodland (CEGL003663).

Ecological Systems: Southeastern Interior Longitaé Woodland (CES202.319).

Concept: Type covers seepage fed or perched wettandlands or forests of the eastern Piedmont
(primarily the Uwharries and areas adjacent toSedhills) in whichPinus palustris naturally
dominates or codominate’inus palustris may be scarce in examples where past loggingissd f
suppression have removed it and allowed other @ndshardwoods to expand.
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Distinguishing Features: Wet Piedmont Longleaf Fineest is distinguished from all other Piedmont
wetland communities by having a componen®irius palustris or evidence that it once dominated. In
degraded examples the canopy may be dominat&iinog taeda andPinus serotina with only scattered
Pinus palustris. It is distinguished from Dry Piedmont Longleah®iForest by its overall mesic to wet
flora, with appreciable amounts of facultative \aatl species such Banicum virgatum or
Chasmanthium laxum, and often some more exclusively wetland speciek asOsmunda
(Osmundastrum) cinnamomeum. It is distinguished from most longleaf pine commities of the adjacent
Coastal Plain by lackingristida stricta, as well as by its Piedmont location. Northern \Riete
Savanna also lackristida stricta, but has a more depauperate and northern flotatiiacontains a
number of Coastal Plain species absent in the Riatim

Comments: Hillside Seepage Bogs are often assdondth Dry Piedmont Longleaf Pine Forest. It is
possible thaPinus palustris once occurred in them, potentially blurring thstidiction between them
and Wet Piedmont Longleaf Pine Forest. Howevelsidé Seepage Bogs contain a more specialized
wetland flora.

WET PINE FLATWOODS (TYPIC SUBTYPE) G3
Synonyms: Wet Pine Flatwoods (Wet Spodosol Varjditjus palustris/ llex glabra/ Aristida stricta
Woodland (CEGL003648). Wet Sandy Pine Savannartieed™ approximation guide drafts.
Ecological Systems: Central Atlantic Coastal Plalet Longleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Type covers seasonally wet open grasgydanpine or pond pine communities on coarse
sandy Spodosols, less wet than the Sandy Pine Bavgoe, typically low in species richness. Thisety
may possibly have more shrub cover then the vafiie Savanna communities under natural
conditions, but still is naturally more dominateddrasses than by shrubs. Subtype covers the common
examples of the Coastal Plain in whi€hlmia buxifolia (Leiophyllum buxifolium) is not a major
component. InsteacGaylussacia frondosa, Ilex glabra, Hypericum reductum, Arundinaria tecta,
Rhododendron atlanticum, or other wetland shrubs are present with lowigt lcover Aristida stricta
dominates a dense but low-diversity herb layer,etonmes with codominarRteridium aquilinum.

Distinguishing Features: Wet Pine Flatwoods argmdjsished from both Sandy Pine Savannas and Wet
Loamy Pine Savannas by the absence of plant spgpieal of richer or wetter sites, such as
Sporobolus pinetorum, Ctenium aromaticum, Muhlenbergia expansa, Sporobolus teretifolius, and
Sarracenia flava. They are distinguished from Mesic Pine Savannadayse sandy soil and by a low-
diversity herbaceous flora that largely lacks leganThey are distinguished from Xeric Sandhill $cru
and Pine/Scrub Oak Sandhill by a lack of scrub @aktlack of non-wetland herbs. While it has been
suggested that these communities of sandy soilsaigt have more shrub cover than wetter or more
fertile savannas, the amount of shrubs cannot &é tosdistinguish them. Virtually all examples tf a

the longleaf pine communities have more shrubs timaler natural conditions, because of past periods
of fire suppression. Amounts of shrub and herb cave an indication of community condition rather
than community type. Similarly, the abundanc@wtida stricta cannot be used to distinguish among
these community types, as it may dominate in midss. distinctive species of Pine Savanna types may
dominate, but may be present only in smaller angartd may be scarce in fire-suppressed examples.
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The Typic Subtype is distinguished by the absemsearcity ofkKalmia buxifolia (Leiophyllum
buxifolium).

Comments: Wet Pine Flatwoods represents the madingimat portion of the moisture gradient on
coarse sandy soils. The moisture gradient on theiteappears to be compressed compared to that of
loamy soils. While loamy or clayey soils sometirhese a distinctive mesic savanna community that
develops between the oak-rich sandhill communérethe wet savannas, there is no apparent mesic
segment of the moisture gradient on coarse saridy ¥¢et Pine Flatwoods often grade directly into
Xeric Sandhill Scrub. The lack of moisture-holdirapacity in the sand, which leads to dry conditions
whenever the water table is not high, presumabilgageason, but the low fertility of these soilaym
also be involved. The seasonal high water tabpedsumably the reason for exclusion of scrub oakis a
the preponderance of wetland shrubs and trees trPWle Flatwoods when fire is suppressed for long
periods. However, Wet Pine Flatwoods are oftencoasidered jurisdictional wetlands because their
low-diversity vegetation is dominated by facultatplants of widespread moisture tolerance and lacks
obligate wetland species.

Naming conventions for this community type haverbgeblematic. These communities are closely
related to the suite of communities that are cdflage Savannas, sharing frequent fire, and domaanc
by longleaf pine and wiregrass. However, while nvast longleaf pine communities are known for their
high fine-scale plant species richness, this tgpels to have low species richness. In some otlagress
the term "flatwoods" implies more shrub cover thsavanna". However, all of the wet longleaf pine
communities become shrubby if they are not burneguiently, so shrub abundance is a poor indicator
of community type among longleaf pine communitdsvertheless, there is some indication that these
marginally wet sandy soils retain more shrub conagurally under conditions of frequent fire than do
those of finer textured soils (Glitzenstein 200R)earlier drafts of the 4th Approximation, | nameds

a kind of Pine Savanna. But there is a confusingyasf Pine Savanna names even without it, so € hav
returned to the 3rd Approximation name of Wet Hitegwoods.

This type is the most common remaining longleaémommunity type of the outer Coastal Plain, but it
is rare globally. It occurs only in North Caroliaad northern South Carolina.

WET PINE FLATWOODS (SAND MYRTLE SUBTYPE) G2?
Synonyms: Wet Pine Flatwoods (Leiophyllum VariaRiyus palustris/ Leiophyllum buxifolium /
Aristida stricta Woodland (CEGL003649). Wet Sandy Pine Savannarite 4" approximation guide
drafts.

Ecological Systems: Central Atlantic Coastal Plalet Longleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Subtype covers the rare examples of tlst@bPlain in whictKalmia buxifolia (Leiophyllum
buxifolium) is a significant component.

Distinguishing Features: The Sand Myrtle Subtypeaslily distinguished from all other longleaf pine
communities by the presence of significant numbéksalmia buxifolia. All of the shrub species of the
Typic Subype may also be present.

CommentsKalmia buxifolia has an unusual distribution and range of ecologgurring in high
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elevation rock outcrop communities in the mountamscrops on a few lower Piedmont monadnocks,
in a few dry sites in the Sandhills region, anthis rare community subtype of the outer CoastalinP
This subtype occurs only in Brunswick and Pendearr@y with a disjunct occurrence in eastern
Carteret County. It probably is better ranked Gantks2.

WET PINE FLATWOODS (DEPRESSION SUBTYPE) G1G2Q
SynonymsHypericum reductum / Aristida stricta Dwarf-shrubland (CEGL003954).

Ecological Systems: Central Atlantic Coastal Plalet Longleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Subtype covers small, marginally wet, gdimlesink depression and swales in dry sandhills,
whereAristida stricta andHypericum reductum dominate. Trees are absent in the few known exasnpl
but Pinus palustris might potentially be present.

Distinguishing Features: The Depression Subtypksiinguished by occurrence in small, closed basins
in combination with the dominance Mdfypericum reductum andAristida stricta. Local areas in the
Typic Subtype may be dominated by these specieégdnerally trees and other shrubs will be present.

Comments: This community has been called a vemall put the dominance défristida stricta

suggests that standing water is absent or is dnlgny short duration. The composition ties the
community to the Wet Pine Flatwoods type. It islaacif it is distinct enough to recognize as a
separate subtype. It may simply be the Typic Sulbtgepauperate because the occurrences are small
and isolated. However, it is possible that pondatewis the reason for its depauperate flora ackddé
trees.

SANDY PINE SAVANNA (TYPIC SUBTYPE) G3
Synonyms: Pine Savanna (Wet Spodosol Varidhts palustris - Pinus serotina / Ctenium
aromaticum - Muhlenbergia expansa - Carphephorus odoratissimus Woodland (CEGL003658).
Ecological Systems: Central Atlantic Coastal Plalet Longleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Type covers very wet pine/wiregrass saason sandy soils, typically high in species ricdse
but with flora consisting mostly of the more widesgd savanna speciésnus palustris or Pinus
serotina, Aristida stricta, Sporobolus pinetorum, Ctenium aromaticum, or other grasses, Bteea
tenuifolia typically dominate. Subtype covers the typicalrapies of most parts of the Coastal Plain,
having herb layers dominated by grasses, in wRieka tenuifolia is not dominant or codominant
(though it often is present).

Distinguishing Features: Sandy Pine Savannas atiagliished from Wet Pine Flatwoods by a more
diverse herb layer that includes species indicaifvgreater wetness. Species in Sandy Pine Savarina
not in Wet Pine Flatwoods inclu@porobolus pinetorum, Ctenium aromaticum, Andropogon

glomeratus, Andropogon glaucopsis, Osmundastrum (Osmunda) cinnamomeum, Woodwardia virginica,
Polygala lutea, Sarracenia flava, andDionaea muscipula. All plant species of Wet Pine Flatwoods may
also occur in Sandy Pine Savanna, includinigtida stricta, Rhexia alifanus, Xyris caroliniana, all of

the shrub species, aRihus palustris andPinus serotina. Though Wet Pine Flatwoods may naturally
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have more shrub cover under frequent fire, the arnolushrubs is usually artificially high in botypies
and is not a good distinguishing feature. Sandg Biavanna and Wet Pine Flatwoods can be hard to
distinguish in fire-suppressed examples where atdicherbs have become sparse, and may be
impossible if no herbs remain.

Sandy Pine Savannas are distinguished from Wet idine Savanna and Very Wet Loamy Pine
Savanna by the soil texture and fertility and bgresponding differences in vegetation. They are
typically dominated bwristida stricta or Pleea tenuifolia, in combination witHSporobolus pinetorum or
less frequentlyCtenium aromaticum. Other characteristic herbs includiedropogon sp.,

Osmundastrum cinnamomeum, Car phephorus spp.,Rhexia alifanus, Polygala lutea, Dionaea

muscipula, Xyris caroliniana, Zigadenus densus,, andDrosera spp. They are perhaps best distinguished
by the absence or scarcity of a suite of herbsrgéipeonfined to the loamy savannas, such as
Eupatorium rotundifolium, Bigelowia nudata, Chaptalia tomentosa, Cirsium virginianum, Helianthus
heterophyllus, Helianthus angustifolius, Lysimachia loomisii, Polygala ramosa, Eryngium integrifolium,
Eryngium yuccifolium, Sporobolus teretifolius, and mosRhynchospora species.

The Typic Subtype is distinguished from the RusatRerling Subtype by not haviijeea tenuifolia
dominant, though the species sometimes is present.

SANDY PINE SAVANNA (RUSH FEATHERLING SUBTYPE) Gl
Synonyms: Pine Savanna (Pleea Flat Varidhtjys palustris - Pinus serotina / Pleea tenuifolia -
Aristida stricta Woodland (CEGL003661).

Ecological Systems: Central Atlantic Coastal Plalet Longleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Subtype covers the rare examples in tihem outer Coastal Plain, in whiPheea tenuifolia
is dominant or codominant in the herb layer. Exasplre known only from Brunswick and Pender
counties. Théleea plants form tall hummocks which give the groundcimmore relief than in other

savannas. The strong dominancé®lekea often leads to low species richness in this sudbtyp

Distinguishing Features: The Rush Featherling Sabty distinguished by the dominancdPtdea
tenuifolia in the herb layer. This species may be preseothier Pine Savanna communities but is not
dominant.

Comments: The reason for the distinctive dominamrzkthe rarity of this subtype is not clear,
especially given thd®leea has a larger range. However, its widespread gmehtang occurrence within
its range suggests that it is natural.

WET LOAMY PINE SAVANNA Gl
Synonyms: Pine Savanna (Wet Ultisol VariaRijjus palustris - Pinus serotina / Ctenium aromaticum -
Muhlenbergia expansa - Rhynchospora latifolia Woodland (CEGL003660); Ecological Systems:
Central Atlantic Coastal Plain Wet Longleaf Pine&@®ma and Flatwoods (CES203.265).

Concept: Type covers longleaf pine or pond pinesas that are wet but less wet than the Very Wet
Loamy Pine Savanna type, on soils other than ceaseés (sandy loam, loam, or soils with a clayey B
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horizon). These communities are typically very higliine-scale species richness, sharing all of the
species of Sandy Pine Savanna and having an atalisaite of herbaceous speciesus palustris or
Pinus serotina, Ctenium aromaticum, Sporobolus pinetorum, Muhlenbergia expansa, or Rhynchospora
spp. typically dominate or codominate wAhistida stricta.

Distinguishing Features: Wet Loamy Pine Savannasistinguished from Sandy Pine Savannas by a
suite of herbaceous species that only occur ofirieetextured soils, includingupatorium

rotundifolium, Bigelowia nudata, Chaptalia tomentosa, Cirsium virginianum, Helianthus heterophylilus,
Helianthus angustifolius, Lysimachia loomisii, Eryngium integrifolium, Polygala ramosa, Eryngium
integrifolium, and mosRhynchospora species. Wet Loamy Pine Savannas are distinguisbedVery
Wet Loamy Pine Savannas by the lack or scarcity sfite of herbaceous species of wetter or richer
sites. These includgporobolus teretifolius, Eryngium yuccifolium, Zigadenus densus, Carex lutea,
Thalictrum cooleyi, andAllium sp. 1.

Wet Loamy Pine Savannas are distinguished from ¢fesie Savannas by an abundant suite of wetland
herbaceous plants and an almost complete laclgofd@ous herbs.

CommentsPinus palustris - Pinus serotina / Sporobolus pinetorum - (Aristida stricta) - Eryngium
integrifolium Woodland (CEGL004501) is another association tbetesponds to this subtype. Given
the high species richness and variability of domagaover short distances, this distinction does not
appear useful.

This type is conceived as occupying a segmenteofrtbisture gradient that is marginally to modesatel
wet, between mesic and very wet. This is the saoniop of the moisture gradient occupied on coarse
sandy soils by Wet Pine Flatwoods. The differemcehiaracter and vegetation between the two is
related to soil fertility, but may also be relatednoisture dynamics. Coarse sandy soils have littl
inherent moisture-holding capacity, and likely gonfi saturated to very dry in a short time as theewa
table drops. Finer-textured soils retain more nuoesand therefore are more hospitable for plants.

VERY WET LOAMY PINE SAVANNA Gl
SynonymsPinus palustris - Pinus serotina/ Magnolia virginiana / Sporobolus teretifolius - Carex
striata Woodland (CEGL004500). Pine Savanna (Very Wet ®agiant) (3° Approximation).
Ecological Systems: Central Atlantic Coastal Plalet Longleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Type covers rare longleaf pine or poné gewvannas of the wettest loamy or silty soilsroft
with local inclusions high in calcium and pH. Thene typically very high in species richness. They
share most plant species of the Wet Loamy Piner8avhut have some reduced in importance, and
they also have a distinctive suite of additiona@es.Pinus serotina andCtenium aromaticum,
Sporobolus teretifolius, Muhlenbergia expansa, Rhynchospora spp., orCarex striata typically dominate.
Aristida stricta andSporobolus pinetorum are generally absent or scarce, Bimulis palustris is often
scarce or appears to have difficultly regeneradiftgr logging.

Distinguishing Features: Very Wet Loamy Pine Saesnare distinguished from all other pine savannas
and flatwoods by a suite of herbs that inclu8asrobolus teretifolius, Eryngium yuccifolium, Zigadenus
densus, Carex lutea, Thalictrum cooleyi, andAllium sp., 1.Taxodium ascendens andLiriodendron
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tulipifera are generally present, at least in small numl#atditional species of very wet, boggy sites,
such agriocaulon decangulare are also more likely present than in other pin@saa types.

Comments: The environmental factors responsibl¢hioccurrence of Very Wet Loamy Pine
Savannas are not entirely clear. Their flora suggbey are wetter than the Wet Loamy Pine Savannas
but most Wet Loamy Pine Savannas grade to pocosimuinities without Very Wet Loamy Pine
Savannas intervening. These communities are veeywath a limited and patchy geographic range.
They often, maybe always, have inclusions whers soé high in calcium and have a higher pH (5.5 to
7.2), but the majority of their soil is similar ddher pine savannas (pH 3.8-4.1). This type wdsd#&he
Very Wet Clay Variant of Pine Savanna in th&gpproximation, but soil samples in CVS plots
consisted mostly of silt. Clay content was neveghbr than 10 percent, and was not generally higher
than in other loamy savannas.

Pinus palustris - Pinus serotina / Sporobolus pinetorum - Ctenium aromaticum - Eriocaulon

decangulare var. decangulare Woodland (CEGL004502) is another NVC associatiat appears to be
equivalent to this type. It is not clear that aidiion within this type can be recognized coresist nor
that it is of value to make one.

NORTHERN WET PINE SAVANNA G2
SynonymsPinus palustris - (Pinus serotina) / Ilex glabra - Gaylussacia frondosa - (Kalmia carolina)
Woodland (CEGL003647). Wet Pine Flatwoods (Northéaniant).

Ecological Systems Central Atlantic Coastal Plaiet\Mongleaf Pine Savanna and Flatwoods
(CES203.265).

Concept: Type covers wet longleaf pine savannadlatvdoods north of the range of wiregrass.

Distinguishing Features: Northern Wet Pine Savasulistinguished from all other Pine Savanna types
by its occurrence north of the natural rangé&wétida stricta. Schizachyrium scopariumis probably the
natural dominant, but all examples degraded bysiiggpression, so that the natural character oéthes
communities is poorly understood. It is not cléahey are more closely related to Wet Pine Flat#o
or to Wet Loamy Pine Savanna or Sandy Savannagequivalents of all three types once existed.

SANDHILL SEEP (WET SUBTYPE) G3?
SynonymsGaylussacia frondosa - Clethra alnifolia - Arundinaria gigantea ssp tecta / Aristida stricta -
Pteridium aquilinum var. pseudocaudatum Herbaceous Vegetation (CEGL004468).

Ecological Systems Atlantic Coastal Plain Sanddgep (CES203.253).

Concept: Type covers sloping, seepage-fed herbacaomhrub-herb wetlands of the Sandhills region or
similar sandhill terrain elsewhere in the Coastalr? They are generally small areas on slopesopes
bases, and may occur as isolated seeps or astoroadow ecotonal communities between Pine/Scrub
Oak Sandhill and Streamhead Pocosin communitigbelisandhills region, they often occur where a
clay layer forces water to the surface.

Subtype covers the less wet examples, which asosally rather than permanently saturated and have
sandy soils with little muck. Their flora contaiAs stida stricta and other species typical of the wetter
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end of its moisture tolerance, but lacks most ggetlerant of organic soils. These may occur atone
as an outer zone around the Very Wet Subtype.

Distinguishing Features: Sandhill Seeps are digtgtged from Streamhead Pocosins by occurring on
mineral soils with a slope and by having a sigaificpersistent component of herbs. The amount of
shrub biomass varies with fire history, but theunaitstate includes abundant herbs. Streamhead
Pocosins may have weedy herbs immediately aftefifestbut the persistent herb component is limited
to a few wetland fern species. Sandhill Seepslarsstically related to Wet Loamy Pine Savannag, bu
are distinguished by some floristic differences arate readily by their occurrence on sloping seepag
fed sites.

The Wet Subtype is distinguished from the Very ®ebtype by a flora that includésistida stricta
and other herbs of seasonally saturated mineralvetiands but that lacks more water-tolerant sggeci
and species of organic soils. Species typical ®@\et Subtype includeteridium aquilinum, Rhexia
alifanus, Polygala lutea, Xyris caroliniana, Lachnocaulon anceps, Muhlenbergia expansa, Sporobolus
pinetorum, Oxypolis ternata. Lespedeza spp.,Gaylussacia frondosa, and Symplocostinctoria. Species
typical of the Very Wet Subtype includ@&smundastrum (Osmunda) cinnamomeum, Sarracenia spp.,
Xyris species other thad caroliniana, Eriocaulon decangulare, Cladium mariscoides, Drosera
capillaris, Solidago patula var.strictula, Lilium pyrophilum, Cyrilla racemiflora, Lyonia lucida, llex
coriacea, andToxicodendron vernix. Ctenium aromaticum, Calamovilfa brevipilis, Andropogon
glomeratus, Clethra alnifolia, llex glabra, andArundinaria tecta are characteristic of both subtypes.

Comments: A separate sandhill-pocosin ecotone camtynlnias been discussed at times, and was
included in an earlier draft of th&'4pproximation guide(Pinus palustris, Pinus serotina) / Ctenium
aromaticum - Muhlenbergia expansa - Calamovilfa brevipilis Woodland (CEGL003659) is an

association created for it in the NVC. This comntydioes not appear to be distinct from SandhillgSee
and it has been dropped from tH2approximation. Ecotonal occurrences of this subgppear to be

the most common, but many are too small to distsigas distinct occurrences. These ecotonal
communities are particularly subject to shrub immasvith inadequate fire, and are largely lost athiel
expanding shrubs of adjacent Streamhead Pocosmeshplaces. It is somewhat unclear how extensive
well-developed ecotonal seeps would be with a mataral fire frequency, but they would be much
more abundant than they have become at present.

Sandhill Seeps, this subtype especially, share rflachwith several Pine Savanna communities of the
outer Coastal Plain. Species more typical of Sdh8keps includ®xydendrum arboreum, Calamovilfa
brevipilis, Chasmanthium laxum, Doellingeria sericocarpoides (= Aster sericocarpoides), Glyceria
obtusa, andHexastylis sorriei. Species more prevalent or exclusive in Outer @&$ain savannas and
flatwoods communities than in this one inclugsimachia loomisii, Pinguicula caerulea, Pinguicula
caerulea, Pinguicula pumila, Dionaea muscipula, Pyxidanthera barbulata, Arnoglossum ovatum,

Cirsium horridulum, Carphephorus odor atissimus, Pterocaulon pycnostachyum, Helianthus
heterophyllus, Balduina uniflora, Coreopsis falcata, Helenium pinnatifidum, Helenium vernale,

Amphicar pum purshii, Paspalum praecox, Anthaenantia rufa, Andropogon glaucopsis, Rhynchospora
latifolia, Pleea tenuifolia, Lilium catesbael ssp.catesbael, Platanthera nivea, Platanthera integra,
Sarracenia minor, Polygala brevifolia, andPolygala hookeri.
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SANDHILL SEEP (VERY WET SUBTYPE) G2?
Synonyms(Clethra alnifolia - Toxicodendron vernix / Aristida stricta - Osmunda cinnamomea -
Sarracenia spp.Shrub Herbaceous Vegetation (CEGL004467). San8kep (Bog Subtype) (earlier
drafts of the 4 approximation guide).

Ecological Systems Atlantic Coastal Plain Sandbgep (CES203.253).

Concept: Subtype covers the typical wetter examplssubstantial flora shared with Pine Savannas.
These generally occur as an inner zone surroungéeeb/Vet Subtype.

Distinguishing Features: The Very Wet Subtype sidguished from the Wet Subtype by a more water-
tolerant flora and generally by muck accumulatiothie soil Aristida stricta andPinus palustris are

lacking in this subtype. Species typical of the \8abtype includ®teridium aquilinum, Rhexia

alifanus, Polygala lutea, Lachnocaul on anceps, Muhlenbergia expansa, Sporobolus pinetorum, Oxypolis
ternata. Lespedeza spp.,Gaylussacia frondosa, and Symplocos tinctoria. Species typical of the Very

Wet Subtype includ®smundastrum (Osmunda) cinnamomeum,, Sarracenia spp., Xyris species other
thanX. caroliniana, Eriocaulon decangulare, Cladium mariscoides, Drosera capillaris, Solidago patula

var. strictula, Lilium pyrophilum, Cyrilla racemiflora, Lyonia lucida, llex coriacea, andToxicodendron
vernix. Ctenium aromaticum, Calamovilfa brevipilis, Xyris chapmanii, Xyris platylepis, Lobelia

batsonii, Clethra alnifolia, llex glabra, andArundinaria tecta are characteristic of both subtypes.

Comments: This subtype encompasses a range insgedne composition. Splitting it into additional
subtypes may be warranted, but the variation iretagn with management and over time makes
determining lasting character difficult. Three aauts are recognized: 1. Typic variant, best fittimg
description. 2. Bog variant, for lower slope anapsl base examples that are wetter and have more
organic accumulation. 3. Twig-rush variant, a plolgsiinique variant dominated I§ladium

mariscoides and occurring over a nearly flat-lying surficidhyg bed. There appears to be an interaction
between these communities and impoundments inedjgtream bottoms. Most of the Bog Variant, the
wettest, most boggy examples of this subtype, oadjacent to existing or former beaver ponds. This
may indicate a reduced ground water gradient tiaeases wetness upslope. Where the impoundment
is abandoned and has developed into a mire, ptdnitee Sandhill Seeps often extend out into thedpon
bed and mix with species of the mire. This is rexbed as the Bog Variant of Coastal Plain
Semipermanent Impoundment (Sandhills Mire Subtygeg, may warrant recognition as a distinct
subtype.

Coastal Plain Depression Communities

SMALL DEPRESSION POCOSIN (TYPIC SUBTYPE) G2G3
SynonymsPinus serotina/ Cyrilla racemiflora - Lyonia lucida - Vaccinium fuscatum Woodland
(CEGL004434).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Type covers communities filling small degmion wetlands which naturally have dense shrub
layers of typical pocosin shrubs‘daccinium spp., and which have either an open canopy ofgnco
species or no canopy. Subtype covers typical poddss examples, with dense shrub layers dominated
by combinations o€yrilla racemiflora, Lyonia lucida, llex glabra, Ilex coriacea, or Zenobia

pulverulenta, with or without a minority oVaccinium spp. A canopy oPinus serotina or occasionally
Pinus taeda, Acer rubrum, or Gordonia lasianthus is usually present.
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Distinguishing Features: The Small Depression Fadgpe is distinguished from other depressional
wetlands by the presence of a dense shrub layetfilthall or a substantial part of the basinisit
distinguished from other pocosin communities byungng in small depressions (less than 5 acres in
size and often with shallowly ponded water in wessons). It is distinguished from the Small
Depression Shrub Border type by filling most of Hasin and by the absence of pond species such as
llex myrtifolia, llex cassine, Litsea aestivalis, and various herbs of open ponds. Most charatiteris
pocosin species may be present, includiimgis serotina, Magnolia virginiana, Persea palustris,

Cyrilla racemiflora, Lyonia lucida, llex coriacea, llex glabra, Clethra alnifolia, andSmilax laurifolia.
The Typic Subtype is distinguished from the Bluep&ubtype by the dominance of characteristic
pocosin species, with only a small minority preseotVaccinium spp. Swamp trees suchEexodium
ascendens andNyssa biflora may be present in small numbers.

SMALL DEPRESSION POCOSIN (BLUEBERRY SUBTYPE) G3?
Synonyms¥Vaccinium formosum - Vaccinium fuscatum / Sphagnum cuspidatum Shrubland
(CEGL003907).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: The Blueberry Subtype covers densely &iyrdepressional wetlands that are dominated by
Vaccinium formosum and/orVaccinium fuscatum. It is quite rare, and it is unclear what driviss i
occurrence and distinction from the other subtype.

Distinguishing Features: The Blueberry Subtypessimbuished by the dominance \éccinium
fuscatum andVaccinium formosum over more typical pocosin shrubs.

SMALL DEPRESSION SHRUB BORDER G3?
SynonymsCyrilla racemiflora - Lyonia lucida Shrubland (CEGL003844). Small Depression Poffd (3
Approximation).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Type covers relatively narrow shrub thislan the rims of Small Depression Pond, Small
Depression Drawdown Meadow, and Vernal Pool comtiamiThese communities are narrow enough
to be strongly subject to edge effects from botlesi They contain a mix of pocosin species, such as
Cyrillaracemiflora, Lyonia lucida, andSmilax laurifolia, along with some characteristic pond species
such aslex myrtifolia, llex cassine, Litsea aestivalis, andCephal anthus occidentalis. Trees may be
present but are generally sparse and have lifietedn the shrubs because of open edges. They may
includePinus serotina, but more often will bélyssa biflora, Acer rubrum, Magnolia virginiana, and
Persea palustris. Herbaceous species of the adjacent open wetlenasaally present.

Distinguishing Features: This type is distinguisfretn all other communities by the combination of
shrub dominance and occurrence in a narrow zorieeoadge of other open depressional wetlands.
Small Depression Pocosins may contain some ofaime species, but will fill most or all of the basin
they occur in and will not contain an appreciabteoant ofllex myrtifolia, Ilex cassine, Litsea

aedtivalis, or Cephalanthus occidentalis. The Natural Lake Shoreline type may share soraeisg, but
generally has a limited shrub layer. It occursangér bodies of water where wave action is impartan
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Comments: The natural dynamics and character sethemmunities are driven by a combination of
seasonal but variable flooding and by intrusiofireffrom the adjacent uplands, which are almost
always longleaf pine communities. With fire supgies, shrub borders expand and shrubs become
taller and denser, while the return of fire narrdlaasm and confines them to wetter areas. Natwes fi

in the summer, fall, and in dry springs, would bahlrthe way through them and through the adjacent
herbaceous wetland communities, top-killing thaiberand possibly trees. The natural frequency of
burning was presumably less frequent than in th@nas, but more frequent than at present. Prestribe
fire programs that are confined to the winter omitd conditions may never burn through these
communities, allowing them to expand both intoupéand edge and into the open pond communities.
Some people believe that shrub border communiteegatirely an artifact of inadequate fire. Itikely
that some have developed in places where theydidaturally occur. These can be expected to cbnsis
solely of the more mobile species, or of speciesgmt nearby. However, those with characteristicipo
species that are not widespread, suchitssa aestivalis, almost certainly are natural, though perhaps
altered in structure.

COASTAL PLAIN DEPRESSION SWAMP (MIXED SUBTYPE) G3
SynonymsTaxodium ascendens / (Nyssa biflora) / Leucothoe racemosa - Lyonia lucida - Morella
cerifera Depression Forest (CEGL007420). Nonriverine Swaonest (3' Approximation). Ecological
Systems: Southern Atlantic Coastal Plain DepresBmmdshore (CES203.262).

Concept: The Small Depression Swamp type coversraonities of depressional wetlands in which
there is a well-developed, closed or nearly cldseel canopy oTaxodium ascendens or Nyssa biflora

but not a dense graminoid-dominated herb layery i@y or may not have a well-developed shrub
layer. They are associated with deeper flooding ®Bimall Depression Pocosins or Nonriverine Swamp
Forests. The Mixed Subtype covers examples tha Bakub layers containing a mix of characteristic
pocosin and swamp species. They are generallylesdy flooded than the Cypress Dome Subtype.
They may occur throughout the NC Coastal Plaindbetmost common in the southern part.

Distinguishing Features: The Small Depression Swhpe is distinguished from other Coastal Plain
depressional wetlands by the occurrence of a velelbped canopy dfaxodium ascendens or Nyssa
biflora in a depressional wetland, without a well-devetbperb layer. The shrub layer may range from
open to dense. The type is distinguished from oflagodium- andNyssa-dominated swamps, such as
Nonriverine Swamp Forest, by occurring in relatyveéep closed basins, generally Carolina bays or
limesinks, and therefore having deep flooding witim-flowing water. Oxbow Lakes may also be
deeply flooded cypress or gum forests in depressiomt are subject to periodic river flooding and
generally contain exclusively floodplain speciestsasFraxinus caroliniana.

The Mixed Subtype is distinguished from the Poc&ibtype by the shrub layer having a significant
component of species not characteristic of pocosinsh asephalanthus occidentalis, Morella

cerifera, Eubotrys racemosa, Itea virginica, Leucothoe axillaris, andArundinaria tecta, with only
subordinate amounts Glyrilla racemiflora, Lyonia lucida, Ilex glabra, llex coriacea, or Zenobia
pulverulenta. It is distinguished from the Cypress Dome Subtypéackingllex myrtifolia and by
having other shrubs present.

Comments: This type is one of the least well urtdexs of the Coastal Plain wetlands, and the
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relationship among the subtypes is somewhat unoettas unclear if all examples are natural; some
may represent artificial succession of Cypress @aas or Small Depression Ponds in response to water
table drawdown or fire suppression.

Nifong (1998) recognized several associations withe vegetational variation covered by this suétyp
Nyssa biflora - Taxodium ascendens/ Liquidambar styraciflua/ llex amelanchier (9.1.1);Nyssa biflora -
Taxodium ascendens / Decodon verticillatus/ (Smilax laurifolia) / Utricularia purpurea (8.0.3);

Taxodium ascendens / Nyssa biflora - Acer rubrum/ (Leucothoe racemosa - Vaccinium spp. -Zenobia
pulverulenta) / Sohagnum Bog (8.0.6).

Nyssa biflora/ Itea virginica - Cephal anthus occidentalis Depression Forest (CEGL007434) is another
depression swamp association attributed to Nortbl@a. It may be a deeper or less acid swamp. No
examples that would fit it well are known.

COASTAL PLAIN DEPRESSION SWAMP (POCOSIN SUBTYPE) G2
SynonymsTaxodium ascendens/ Cyrilla racemiflora - Zenobia pulverulenta Woodland

(CEGL003734).

Ecological Systems: Atlantic Coastal Plain Clay-&h€arolina Bay Wetland (CES203.245). Southern
Atlantic Coastal Plain Depression Pondshore (CESB23.

Concept: Subtype covers examples, generally inlDarbays, with a dense shrub layer strongly
dominated by the characteristic pocosin shrubsnim@&lyrilla racemiflora, Lyonia lucida, llex glabra,
andZenaobia pulverulenta, often along witHlex amelanchier, Vaccinium formosum, andVaccinium
fuscatum. It is thus like a Small Depression Pocosin bubhwi well-developed swamp canopy.

Distinguishing Features: The Pocosin Subtype isndjgished by the dense pocosin-like shrub layer
beneath a swamp canopyjorella cerifera, Eubotrys racemosa, Itea virginica, andLeucothoe axillaris
are absent or scarce.

Comments: Nifong (1998) recognized several assoomivithin the vegetational variation covered by
this subtypeTaxodium ascendens/ Lyonia lucida / Carex striata - Woodwardia virginica / Sophagnum

Bog (8.0.1);Nyssa biflora / Chamaedaphne calyculata / Carex striata / Sohagnum spp. Bog (8.0.2);
Taxodium ascendens / Nyssa biflora - Acer rubrum/ Zenobia pulverulenta - Lyonia lucida - Cyrilla
racemiflora/ Woodwardia virginica Bog (8.0.6)Taxodium ascendens / Lyonia lucida - Leucothoe
racemosa / (Leucobryum sp.) Bog? (8.0.8).

COASTAL PLAIN DEPRESSION SWAMP (CYPRESS DOME SUBTYPE) G3
SynonymsTaxodium ascendens/ [lex myrtifolia Depression Forest (CEGL007418). Small Depression
Pond (3' Approximation).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262). Southern
Atlantic Coastal Plain Depression Pondshore (CESB23.

Concept: The Cypress Dome Subtype covers examplisep, steep-sided basins with poorly
developed shrub layers. This is a more southermuamity that reaches its northern range limit in
southeasternmost North Carolina. Farther soutbatis in a variety of settings, but in North Caralit
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is confined to a few steep-sided limesinks.

Distinguishing Features: The Cypress Dome Subtygstinguished from the Mixed Subtype and
Pocosin Subtype by deeper water and the scarcgkirobs of the other subtypes, at least beyond the
edge.llex myrtifolia is usually the predominant shrub. Some aquatittplsuch adlymphaea odorata
may be present.

VERNAL POOL (TYPIC SUBTYPE) G2?
SynonymsPanicum virgatum - Andropogon (capillipes, glaucopsis) - Aristida palustris Herbaceous
Vegetation (CEGL004100). Small Depression PorftiABproximation - outer zone).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Type covers herb-dominated depressionddnds with reliably short hydroperiods, which
contain wetland plants absent in surrounding comusrbut lack indicators of deeper water and longe
hydroperiod. These communities generally complditlghallow depressions. Depauperate
assemblages of the same plants may occur on thex egges of some deeper ponds, but only expanses
that cover a significant part of a basin or thateza substantial area in a larger basin should be
considered this type. The Typic Subtype covers regamples in North Carolina, all those that don't
meet the criteria for the specialized SphagnumygghtThere may be a need for further breakdown of
this group, but the basis for doing so is unclégresent.

Distinguishing Features: The Vernal Pool type &idguished from other depressional wetlands by the
absence of plants associated with longer hydrogeramd the presence of plants intolerant of long
inundation.Panicum hemitomon, Rhynchospora tracyi, Rhynchospora inundata, Rhynchospora

careyana, Leersia hexandra, Coelorachis rugosa, Diodia virginiana, Rhexia aristosa, andJuncus repens
are generally absent. (These species may becomee soavetter communities during drought.)
Centella erecta, Panicum verrucosum, Lachnanthes caroliana, Eleocharis tricostata, andPanicum
rigidulum may be present in small numbers, in wet microsdaesduring unusually wet periods. Typical
plants includdPanicum virgatum, Saccharum giganteum, Carex glaucescens, Aristida virgata,
Woodwardia virginica, Aristida palustris, Schizachyrium scoparium, and any of sever&ndropogon
species. Trees may include a mixturd®ofus taeda, Pinus palustris, Nyssa biflora, Acer rubrum, or

may be absent altogether.

VERNAL POOL (SPHAGNUM SUBTYPE) G2?
Synonyms Sphagnum cuspidatum Nonvascular Vegetation (CEGL004384).
Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Subtype covers depauperate examples stdorminated bySphagnum spp., with only sparse
vascular plants. It is not clear how closely radatgese communities are to the Typic Subtype.

Distinguishing Features: These communities arengggished from all others by the strong dominance
of Sohagnum spp. and near absence of vascular plants in bbshdépressional wetland.

Comments: The ecological nature of this subtygmly known. A few examples are known with
almost no vegetation other thphagnum. But Sphagnum can also cover other Vernal Pool and Small
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Depression Drawdown Meadow communities at timegasgntly temporarily. These can be recognized
by emergent live or dead plants of the Typic Subtyp

CYPRESS SAVANNA (TYPIC SUBTYPE) G2G3
SynonymsTaxodium ascendens / Panicum hemitomon - Polygala cymosa Woodland (CEGL003733).
Cypress Savanna (Typic and Depression Meadow \s)ié8f Approximation) (in part). Small
Depression Drawdown Meadow/Savanna (Typic Cypressitha Subtype) (earliel' 4pproximation
guide drafts).

Ecological Systems: Atlantic Coastal Plain Clay-&h€arolina Bay Wetland (CES203.245).

Concept: Type covers wetlands of flat-bottomed dggions, typically clay-based Carolina bays, with
dense, diverse herbaceous layers. A canofyxddium ascendens is usually present. They are
intermediate in wetness between Vernal Pools amdéhter of Small Depression Pond communities,
and so are probably similar in hydroperiod to Srbapression Drawdown Meadows. Water may stand
much of the growing season, but in all but the @sttyears will dry up. The hydroperiod is too short
support floating or emergent aquatic plants omg-term basis, and too wet to support trees ottaar t
Taxodium ascendens andNyssa biflora on a long-term basis (but other trees may invadwgbrarily).

Subtype covers examples with diverse herb layespeties typical of mineral soils. Boggy species
such asMoodwardia virginica andCarex striata may be present but are not strongly dominant. @hes
communities typically support a mixture of plartiattemerge when water goes down and those that
grow in the water, but the vegetation may vary titally from year to year.

Distinguishing Features: The Cypress Savanna g/gestinguished from the Vernal Pool type by the
absence of less flood-tolerant plants sucRascum virgatum andSchizachyrium scoparium. Other

more upland species, suchAaglropogon virginicus, Andropogon capillipes, Andropogon glaucopsis,
Eupatorium compositifolium, Eupatorium album, andPinus taeda may invade during droughts but will
not persist for long periods. Cypress Savannasisndiuished from most subtypes of Small Depression
Pond by lacking plants indicative of longer terrandation. Plants will include some of the more
broadly tolerant emergent species, sucRascum hemitomon andLeersia hexandra, but will lack true
aguatics and the more restricted emergents suEleacharis equisetoides, Rhynchospora tracyi, and
Rhynchospora inundata.

The Small Depression Drawdown Meadow type may sbamge plants with Cypress Savanna
communities, but overall flora will differ. Plantisat are characteristic of Cypress Savanna and
uncommon in Small Depression Drawdown Meadow inelDoe orachis rugosa, Eriocaulon
compressum, Saccharum giganteum, Diodia virginiana, andHypericum cistifolium. Plants characteristic
of the Small Depression Drawdown Meadows and n@ygiress Savannas inclu@entella erecta,
Lachnanthes caroliniana, Panicum tenerum, Juncus abortivus, andProserpinaca pectinata. Some plant
species, such d3ichanthelium erectifolium, Dichanthelium wrightianum, Polygala cymosa, Rhexia
aristosa, Pluchea rosea, Scleria reticularis, Eupatorium leucolepis, andPanicum verrucosum, may be
frequent in either subtype. Distinguishing thesmcwnities is made more difficult by the fact that
dominant plants and aspect dominants may veryidadigtfrom year to year, depending on rainfall.

The Typic Subtype is distinguished from the Acid8ype by a diverse and characteristic herbaceous
flora that is not dominated by boggy species. Térb layer may includ#&/oodwardia virginica, Carex

177



4" Approximation Guide February 2012

striata, Sphagnum, and other boggy species, but these will not dateias they do in the Acid Subtype.
An open canopy ofaxodium ascendens is usually present unless removed by past distadyebut
some examples have no clear sign of having oncerbesl.

Comments: The"8Approximation recognized Typic and Depression Meagariants of Cypress
Savanna, based largely on the presence or abseadewdium canopy or evidence of one in the
recent past. Nifong (1998) found only minor floieslifferences between the two, and believed that
those lacking canopy had once had one that hadddeeimated by cutting and lack of seed source. The
distinction may be retained at the variant leveldusse of differing opinions about this, but caryet
supported at the subtype level. This subtype iredudost of subclass 9.2, Cypress-Gum Pond and 9.3
Drawdown Savanna/Meadow of Nifong (1998).

CYPRESS SAVANNA (ACID SUBTYPE) G2?
SynonymsTaxodium ascendens / Woodwardia virginica Woodland (CEGL004441). Cypress Savanna
(3" Approximation). Small Depression Drawdown Meadaawihnas (Acid Cypress Savanna subtype)
(earlier 4" approximation guide drafts).

Ecological Systems: Atlantic Coastal Plain Clay-&h€arolina Bay Wetland (CES203.245).

Concept: Subtype covers examples with vegetatianishdominated by acid-loving or boggy plants,
generally relatively low in species richness.

Distinguishing Features: The Acid Subtype is dmtished by vegetation dominated by acid-loving
plants. There is usually an open canopya{odium ascendens or sometimedlyssa biflora.
Woodwardia virginica, Carex striata, Lachnanthes caroliniana, andSphagnum spp. are prominent in the
herb layer. The less acid-tolerant species charatiteof the Typic Subtype may be present only in

small numbers and low diversity. Shrubs may inclod#h pond and pocosin species, but the shrub layer
will not be dense and pocosin-like.

The Acid Subtype is distinguished from the Smalpission Pond (Boggy Pool Subtype) by occurring
is broad, flat basins, by the presence of a welktigedTaxodium or Nyssa canopy, and by a greater
species richness. It is distinguished from the @dddain Depression Swamp (Mixed Subtype) by a
more open canopy, well developed herb layer, asdrate of a dense shrub layer. It is distinguished
from Small Depression Pocosin by lacking a densetskayer.

Comments: This subtype includes fraxodium ascendens/ Pinus taeda - Acer rubrum - Liquidambar
styraciflua/ Lindera / Smilax glauca / Carex glaucescens Swamp (9.1.3)Taxodium ascendens / (Nyssa
biflora) Swamp (9.1.4) of Nifong (1998).

SMALL DEPRESSION DRAWDOWN MEADOW (TYPIC SUBTYPE) G2?
SynonymsDichanthelium wrightianum - Dichanthelium erectifolium Herbaceous Vegetation
(CEGL004105), Small Depression Pon @oproximation). Small Depression Drawdown
Meadow/Savanna (Pond Margin Subtype) (earffeagproximation guide drafts).

Ecological Systems: Southern Atlantic Coastal Plzépression Pondshore (CES203.262).

Concept: Type covers herbaceous communities obeallg-flooded, mineral soil depressions with
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fairly long hydroperiods, most often outer zonesén water or marshy ponds. It occurs in limesink
depressions and occasionally in inland dune svalesher natural depressions, but generally not in
clay-based Carolina bays. These communities hangelohydroperiods than Vernal Pools and shorter
than Small Depression Pond communities. Subtypersdwe typical examples with diverse herbaceous
flora.

Distinguishing Features: The Small Depression DawdMeadow type is distinguished from the
Vernal Pool type by having a longer hydroperiodhvgtanding water or saturated soil persisting well
into the growing season. Flora intolerant of long@oding, such a®anicum virgatum, Saccharum
giganteumn, Carex glaucescens, Aristida virgata, Woodwardia virginica, Aristida palustris,

Schizachyrium scoparium, and any of sever@ndropogon species, are absent, are confined to the
shallowest edges, or invade only for short pershatsng droughtPanicum hemitomon, Rhynchospora
tracyi, Rhynchospora inundata, Rhynchospora careyana, Leersia hexandra, Coelorachis rugosa, Diodia
virginiana, Rhexia aristosa, Juncus repens, Centella erecta, Panicum verrucosum, Lachnanthes
caroliana, Eleocharistricostata, Panicum rigidulum, or plants tolerant of even wetter conditions are
generally present. (These species may become soamadter communities during drought.)

Small Depression Drawdown Meadows are distinguigited Cypress Savannas by occurring in
different kinds of basins and being floristicalligtihct. Cypress Savannas occur in flat-bottomesinsa
while this subtype generally occurs in more slogiagins, usually in association with wetter subsype
Plants that are characteristic of Cypress Savandaiacommon in Small Depression Ponds include
Coelorachis rugosa, Eriocaulon compressum, Saccharum giganteum, Diodia virginiana, andHypericum
cigtifolium. Plants characteristic of Small Depression Drawtddeadows and not of Cypress Savannas
includeCentella erecta, Lachnanthes caroliniana, Panicum tenerum, Juncus abortivus, and

Proserpinaca pectinata. Some plant species, suchlzshanthelium erectifolium, Dichanthelium
wrightianum, Polygala cymosa, Rhexia aristosa, Pluchea rosea, Scleria reticularis, Eupatorium

leucolepis, andPanicum verrucosum, may be frequent in either subtype.

Small Depression Drawdown Meadows are distinguigtaad Small Depression Pond communities,
which they usually adjoin, by a diverse flora tisahot tolerant of longer flooding, and by the emese

of mineral soil. Wetter environments in ponds temfiave a least some muck accumulation in the sail,
which is visible even during dry periods. The vagjen generally consists of small to medium size
graminoids and abundant forbs, in contrast todhgel emergent graminoids or floating aquatic plahts
wetter Small Depression Pond communities. An oggropy ofTaxodium ascendens, Nyssa biflora, or
Acer rubrum may be present in either. During unusually wetqeks; Small Depression Drawdown
Meadows may remain flooded; the less flood-tolepdants may not be visible and rhizomatous marsh
graminoids may expand and become dominant. Howdwese communities will still lack the more
flood-tolerant plants that are slower to invade anltlack a mucky soil. It will generally help tknow
whether water levels are higher or lower than uaudlto interpret communities in light of this.

The Typic Subtype is distinguished from the BoggplFSubtype by having a diverse flora that is not

confined to the most acid-tolerant species sudaxiwardia virginica andCarex striata. Sohagnum is
generally scarce or absent.
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SMALL DEPRESSION DRAWDOWN MEADOW (BOGGY POOL SUBTYP E) G2
SynonymsMWoodwar dia virginica / Sophagnum cuspidatum Herbaceous Vegetation (CEGL004475),
Small Depression Pond'{#pproximation).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: This subtype covers examples with vegetatominated by the most acid-tolerant, boggy
species, and generally having abundgamagnum. Trees and shrubs are usually absent or sparse.

Distinguishing Features: The Boggy Pool Subtypdistinguished from the Typic Subtype by having a
low-diversity flora dominated by the most acid-talet species, such s¢oodwardia virginica, Carex
striata, andSphagnum spp. Species characteristic of the Typic Subtyjlebe present only in small
numbers and with low diversity, and will mostly swst of the more broadly tolerant species such as
Andropogon spp.,Saccharum giganteum, andPanicum hemitomon.

The Boggy Pool Subtype is distinguished from thed/Aubtype of Cypress Savanna by occurrence in
smaller, more steeply sloping basins, by the alesehtrees, and generally by more extensive coeerag
of Sohagnum.

CommentsCarex striata var. brevis Herbaceous Vegetation (CEGL004120) is an assonialescribed
for New Jersey to Virginia and attributed to No@hrolina and South Carolina. It might fit withirigh
subtype's concept, or that of the Cypress Savaheid Subtype). Given the close associatioCafex
striata with Woodwardia virginica, it does not appear that such a distinction igavded here. No
distinctive examples are known in North Carolina.

Most of the sites for these communities occur imdgaerrain. They function as water table windows,
often with substantial seasonal fluctuations inev#vels. The absence of organic accumulatiohen t
soils of drawdown meadows may be due to periodinibg as well as to seasonal drying.

SMALL DEPRESSION POND (TYPIC MARSH SUBTYPE) G3?
SynonymsPanicum hemitomon - Eleocharis equisetoides - Rhynchospora inundata Herbaceous
Vegetation (CEGL004127). Includes the Boggy Marsht$pe and Maidencane Subtype of earlier 4
approximation drafts.

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Type covers the wettest portions of aihfaad Coastal Plain small depressions, with
permanent flooding or with hydroperiods lasting trafg¢he growing season. They may occur in
limesink depressions, the wettest clay-based Gardilays, and occasionally in deep inland dune swale
or other natural basins. This concept differs sohafrom the % Approximation, where the Small
Depression Pond type covered all zones in basaictntained permanent or near permanent water in
their center. As now defined, it will often occarassociation with one or two drier zonal community
types such as Small Depression Drawdown MeadovwsSamall Depression Shrub Border. Subtype
covers examples witRanicum hemitomon or other large or small graminoids dominant, whddhnot fit
the characteristics of the Cutgrass Prairie Subtype

Distinguishing Features: The Small Depression Rgpd is distinguished from Small Depression
Drawdown Meadows by vegetation and soils charattef a hydroperiod lasting most, if not all, of
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the growing season. They tend to have soils withast some muck accumulation. They tend to be
dominated either by floating-leaf plants or by Eemergent graminoids, though smaller water-toteran
graminoids may dominate. Small Depression Drawdbleadows tend to have smaller graminoids and
abundant forbs. The Small Depression Pond typesisduished from Natural Lake Shoreline by
occurring in small, shallow depressions, where waot®n is not significant, and where emergent or
floating vegetation is generally able to occurtlad way across.

Small Depression Ponds are closely related todotex Ponds, but are distinguished by occurring in
coastal fringe or inland locations, not on barisainds, nor in association with maritime commusti
and salt spray. Upland Pool communities of the irAma and Blue Ridge may be closely related,
including containing some Coastal Plain flora, &g easily distinguished by their location in those
provinces and by their distinctive vegetation.

This subtype is distinguished from the Open LilywB&ubtype by the dominance of emergent plants. It
is distinguished from the Cutgrass Prairie Subtypée absence or scarcitylafersia hexandra.

CommentRhynchospora filifolia - Juncus abortivus Herbaceous Vegetation (CEGL004131) and
Eleocharis (elongata, equisetoides) - Rnynchospora tracyi Semipermanently Flooded Herbaceous
Vegetation (CEGL004960) are additional small depmespond associations that has been attributed to
North Carolina. Nifong (1998) also recognized aalgyeratd®anicum hemitomon association, which
was not recognized in NVC. All of these are treasdariation within this subtype. The fine-scale
spatial variability and temporal variation in veaggdn makes it very difficult to distinguish apprigte
natural divisions of these communities with onedtiptot studies or observations. While this subtgse,
defined, is fairly broad and heterogeneous, iniglear that these associations represent an ajpuepr
subdivision that meets the criteria for communitptypes. Nifong (1998) also recognizedeeocharis
guadrangulata - Rhynchospora inundata - Rhynchospora sp. 1 /Sphagnum Marsh association, which is
not represented in NVC. It needs clarificationtefdoncept and character, but may warrant recagniti
as a distinct subtype.

SMALL DEPRESSION POND (CUTGRASS PRAIRIE SUBTYPE) G2G3
Synonymsi eersia hexandra - (Panicum verrucosum, Scleria reticularis) Herbaceous Vegetation
[Provisional] (CEGL004047).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Subtype covers examples, typically in grflat Carolina bays or other depressions with
loamy soils and a hydroperiod slightly shorter toimer marsh subtypes, in which the vegetation is
dominated by or has a substantial componeheefsia hexandra. Vegetation varies dramatically in
response to rainfall cycles. In wetter peridésrsia hexandra dominates more strongly, while in drier
timesPanicum verrucosum andScleria reticularis are also abundant. In long drougR&micum
hemitomon and various woody species may invade. This suldipeld generally not be classified in
the same depression as other emergent subtypes.

Distinguishing Features: The Cutgrass Prairie Subty distinguished by the dominance or

codominance off eersia hexandra during wet periods and a continued substantiagree of it during
droughts.
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Comments: This subtype includes theersia Prairie (2.0.1)Leersia/Panicum verrucosum Prairie
(2.0.2),Pinus taeda/Panicum hemitomon/Leersia "successional prairie” (2.0.3) of Nifong (1998)favig
(1998) emphasized the successional relationshipgeka the three of his associations that are ircud
in this subtype, suggesting that they are diffepdratses that can occur in the same site at ditféraas
in normal climatic cycles.

SMALL DEPRESSION POND (OPEN LILY POND SUBTYPE) G3?
SynonymsNymphaea odorata - Nuphar advena - (Nymphoides aquatica, Xyris smalliana) Herbaceous
Vegetation (CEGL004326). Nymphaea Pond (3.0.1)qiNjf1998).

Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Subtype covers the deepest examples, dtediby floating or submersed aquatic plants.

Distinguishing Features: The Open Lily Pond Subtypeers examples or zones dominated in the long
term either by floating aquatic plants suchiNgmphoides aquatica, Nymphaea odorata, Nuphar advena

(= Nuphar lutea ssp. advena), Lemna spp., etc., by permanently submersed aquaticptargh as
Utricularia spp., or by open water lacking vascular plantseRaawdowns may occur, and may reveal
Juncus repens mats or other bottom vegetation. This subtypedlgrtacks emergent marsh plants such
asEleocharis equisetoides, Eleocharis elongata, Eleocharis melanocarpa, Rhynchospora tracyi,
Rhynchospora inundata, Rhynchospora careyana, Panicum hemitomon, Leersia hexandra, andPanicum
verrucosum. Trees and shrubs are generally absent or sgdresee communities are often surrounded
by Small Depression Drawdown Meadow or Small DepogsShrub Border communities, or by other
subtypes of Small Depression Pond in drier partb@basin.

The Open Lily Pond Subtype is dominated by floale®myed aquatic plants without a large component
of emergents. It may occur with other subtypes #énatdominated by emergents. This subtype should
not be classified unless it covers a major pathefbasin or covers a large area in a larger basin.

FLOATING BOG G1?
SynonymsRhynchospora alba Saturated Herbaceous Vegetation (CEGL004463).
Ecological Systems: Southern Atlantic Coastal Plz@pression Pondshore (CES203.262).

Concept: Type covers the rare communities developeitbating vegetation mats in deep water. They
may occur in limesink depressions, or in naturarificial impoundments. Vegetation usually inahsd
a mixture of species shared with northern quakimgskand pocosins. Characteristic species are
Rhynchospora alba, Dulichium arundinaceum, Triadenum virginicum, Eleocharis baldwinii, Sarracenia
rubra, Sarracenia flava, Chamaedaphne calyculata, andSphagnum cuspidatum.

Distinguishing Features: Floating Bogs are distisiged by their substrate, which is floating organic

mats over water. The few examples known are in défgrent settings, including a limesink pond, a
naturally blocked creek embayment, and an old paifid impounded in a pocosin.
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Natural Lake Communities

NATURAL LAKE SHORELINE SWAMP (SWEETGUM SUBTYPE) Gl
SynonymsLiquidambar styraciflua/ Persea palustris Forest (CEGL004481).

Ecological Systems: Southeastern Coastal PlainrBldtakeshore (CES203.044).

Concept: Type covers tree-dominated vegetated meetlagetation on the shores of medium to large
permanent natural lakes. It extends inland to wheeeeffect of lake hydrology on vegetation is
replaced by the hydrology of the surrounding aegter upland or wetland. Subtype covers examples
on peatland lakes, dominated or codominatetifyidambar styraciflua, with an acid-tolerant flora,
such as occur at Great Lake and Catfish Lake.

Distinguishing Features: The Natural Lake Shorememp type is distinguished from other forested
wetlands by occurrence along a large to medium aeemt lake. It is distinguished from the Small
Depression Pond type by the permanence of thedaétgpresence of wave action, as well as generally
by distinctive vegetation. The Sweetgum Subtyptisinguished by the strong dominance of
Liquidambar styraciflua and by an overall flora of relatively few spect#scid-tolerant plants. The
Sweetgum Subtype is distinguished from NonriveBmemp Forest (Sweetgum Subtype) by lake
hydrology and by vegetational differences.

NATURAL LAKE SHORELINE SWAMP (RICH SUBTYPE) G1?
SynonymsTaxodium distichum - Liquidambar styraciflua - Platanus occidentalis/ Asimina triloba
Forest (CEGL004424).

Ecological Systems: Southeastern Coastal PlainrBldtakeshore (CES203.044).

Concept: Subtype covers the very rare examplesneitier flora, generally containing abundant
Liguidambar styraciflua but also a diversity of @tlspecies, including a number in all strata intiliea
of richer soils.

Distinguishing Features: The Rich Subtype is digtished by a relatively diverse flora with a number
of species of richer, less acidic wetlands, manghei shared with brownwater river floodplain
communities. These includ®atanus occidentalis, Fraxinus pennsylvanica, Quercus michauxii, and
Asiminatriloba. This subtype is known only from the north shdréake Phelps and, more marginally
developed, the north shore of Pungo Lake.

NATURAL LAKE SHORELINE SWAMP (CYPRESS SUBTYPE) G3
SynonymsTaxodium distichum - Taxodium ascendens / Panicum hemitomon Woodland
(CEGL004466).

Ecological Systems: Southeastern Coastal PlainrBldtakeshore (CES203.044).

Concept: Subtype covers wetter examples dominatd@todium distichum or Taxodium ascendens,

usually with an open woodland or savanna canopg.cbiuple examples with canopyNyssa biflora
or Chamaecyparis thyoides are also tentatively placed in this subtype.
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Distinguishing Features: The Cypress Subtype tindigished from the Lake Waccamaw Subtype and
Rich Subtype by having limited species richnes#h waw herbs present. It is distinguished from
Nonriverine Swamp Forest by having lake hydrologigh more permanent water and wave action.

NATURAL LAKE SHORELINE SWAMP (LAKE WACCAMAW SUBTYPE ) Gl
SynonymsTaxodium distichum - Taxodium ascendens / Panicum hemitomon - Sclerolepis uniflora
Woodland (CEGL004465).

Ecological Systems: Southeastern Coastal PlainrBldtakeshore (CES203.044).

Concept: Subtype covers the one known examplelakeawith somewhat calcareous waters — Lake
Waccamaw. The vegetation resembles that of theeSg@Bubtype but has a distinctive and richer flora.

Distinguishing Features: This subtype is distinga by the presence of numerous plant species not
found in other subtypes, includirgglerolepis uniflora, Cladium mariscoides, andBoltonia asteroides.
The presence of the endemic animals of Lake Wacowaasthaeasonal high water levels also makes it
distinctive.

NATURAL LAKE SHORELINE MARSH (TYPIC SUBTYPE) G1
SynonymsPanicum hemitomon - Juncus spp. Coastal Plain Lakeshore Herbaceous Vegetation
(CEGL004307). Southeastern Coastal Plain Naturiatglaore (CES203.044).

Concept: Type covers the rare herb-dominated waslan the shores of medium to large Coastal Plain
lakes. Subtype covers all examples other than #ke MWaccamaw Pond-Lily Subtype.

Distinguishing Features: This type is distinguisfretn all others by the combination of lake hydiglo
and herbaceous dominance. It is distinguished f8omall Depression Pond communities by the
permanent flooding and size of the lake, with atgert wave action and presence of fish-dominateel lak
fauna at high water. It is distinguished from thetiNal Lake Shoreline Swamp type by having
extensive herbaceous vegetation without more tbattesed cypress trees. Howewginicum

hemitomon beds of lower diversity are often present in opggibetween the cypress trees in the
Cypress Subtype of Natural Lake Shoreline Swamp.

NATURAL LAKE SHORELINE MARSH (LAKE WACCAMAW POND-LI LY SUBTYPE)
Gl

SynonymsNuphar sagittifolia - Eriocaulon aquaticum Lakeshore Herbaceous Vegetation

(CEGL004297).

Ecological Systems: Southeastern Coastal PlainrBldtakeshore (CES203.044).

Concept: Subtype covers examples dominateduphar sagittifolia, known only from Lake
Waccamaw.

Distinguishing Features: The Lake Waccamaw Pong-&iubtype is distinguished by the dominance of
Nuphar sagittifolia.
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Maritime Wetlands

MARITIME WET GRASSLAND (SOUTHERN HAIRGRASS SUBTYPE) G2
SynonymsMuhlenbergia filipes - Spartina patens - Eustachys petraea Herbaceous Vegetation
(CEGL004051).

Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264)? Southern Atlantic
Coastal Plain Dune and Maritime Grassland (CESZ(33.2

Concept: Type covers interdune swales and low #atgdon barrier islands, with seasonally to
permanently saturated soils or shallow floodingrmtegular salt water flooding (though overwash
may occur during severe storms). Vegetation is dated by any of several grasses or sedges, but not
by species of the Dune Grass community. Subtypersahe typical examples of the Outer Banks,
whereSpartina patens or Muhlenbergia filipes dominate.

Distinguishing Features: Maritime Wet Grasslandsdastinguished from Maritime Dry Grasslands by
the presence of wetland species, suchlald enbergia filipes, Andropogon glomeratus, Schoenoplectus
pungens (= Scirpus pungens), or Fimbristylis castanea. They are distinguished from Brackish Marshes
by the presence of salt-intolerant species sudulbenbergia sericea (= filipes), Panicum virgatum,
Andropogon glomeratus, andEustachys petraea. They are distinguished from Interdune Marsh ey th
vegetation, which is generally dominated by smaledium size graminoids rather than coarse
graminoids.Spartina patens, Muhlenbergia sericeas, Panicum virgatum, Andropogon spp., and smaller
Juncus spp. generally dominate in Maritime Wet Grasslaaus are absent in Interdune Marshes.

The Southern Hairgrass Subtype is the most commiotyge in North Carolina (though still rare), and
represents all examples other than those Réthicum virgatum as a major component.

Comments: This type, as currently defined, is enély variable and probably warrants division into
more subtypes based on biogeography, wetnessage of primary succession. However, the
appropriate division is unclear. The potentialrfapid temporal changes in vegetation and substantia
differences in seasonal aspect complicate sortimghe variation. Analysis of Carolina Vegetation
Survey and NatureServe plot data may clarify the@tian. One potentially well-marked variant
containsJuncus dichotomus or Juncus scirpoides as dominants or codominants.

MARITIME WET GRASSLAND (SWITCHGRASS SUBTYPE) G?
Synonyms{Moréella cerifera) - Panicum virgatum - Spartina patens Herbaceous Vegetation
(CEGL004129).

Ecological Systems: Northern Atlantic Coastal Plaime and Swale (CES203.264).

Concept: Subtype covers swales and flats wRanecum virgatum is dominant or codominant, expected
to occur in the northern part of our coast.

Distinguishing Features: The Switchgrass Subtymisisnguished by the dominance or codominance of
Panicum virgatum. Spartina patensis a minor component.

Comments: The NVC association was described frosatgague Island and represents a northern type
that probably ranges into North Carolina. An appaexample is known on Currituck Banks.
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INTERDUNE MARSH G2 as defined here
Synonyms: Interdune Pond{@pproximation).Typha domingensis - Setaria magna Herbaceous
Vegetation (CEGL004138).eptochloa fusca ssp.fascicularis - Sesuvium maritimum Herbaceous
Vegetation(CEGL004125)Fimbristylis castanea - Schoenoplectus pungens Seasonally Flooded
Herbaceous Vegetation (CEGL003790). All of thesmeaimtions are more broadly defined.
Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261). Northern Atlantic
Coastal Plain Dune and Swale (CES203.264). Southidaintic Coastal Plain Dune and Maritime
Grassland (CES203.273).

Concept: Type covers all barrier island dune syaleds that are dominated by emergent herbaceous
vegetation. They may occur as extensive marshex broad marsh edge zones around open water
ponds. They are extremely variable in vegetatiomfsite to site and at different times within agén
site. These communities were treated as part dihtieedune Pond type of th& Zipproximation.

Distinguishing Features: This type is distinguishgdhe occurrence of marshy vegetation in barrier
island depressions that are permanently to semagoenily flooded. It is distinguished from the vaiso
subtypes of Maritime Wet Grassland, which also aamse herbaceous vegetation in dune swales, by
having longer hydroperiods, deeper water, and atigetindicative of wetter conditions. Interdune
Marsh communities are usually dominated by largengmoids, such abypha spp.,Schoenoplectus
spp.,Fimbristylis spp.,Cladium jamaicense, or Zizania aquatica. One example has a zone dominated by
Leptochloa fascicularis var. maritima. In contrast, Maritime Wet Grasslands may havellgpaéches
dominated byschoenoplectus, Fimbristylis, or Juncus roemerianus but are substantially dominated by
Spartina patens, smallerJuncus spp. or other smaller graminoids or forbs, gemgrala much more
diverse mix. Interdune Marsh sites may be floodgdda water during extreme events such as major
storms but are otherwise fresh water. Dune swhbgsare regularly penetrated by water from normal
spring tides or wind tides are Brackish or Tidatghwater Marsh communities rather than this type.
They may share some of the above species but tiypiegaemble one of the tidal marsh subtypes. If
examining dune swales shortly after a major stalistinguishing Interdune Marsh from tidal marshes
may be difficult until equilibrium conditions retur

Comments: This community type is extremely variableegetation, within sites, among sites, and at
different times within a site. Temporal variatiamléws unusually dry or wet periods or storm events
that cause sea water penetration. Examples mayirvélng long term because of different susceptipili

to sea water penetration and drawdown. Since Ibasteads are dynamic and geologically young, these
communities may also change gradually due to pgreaccession. Where Interdune Marshes occur in
complexes of swales, as at Buxton Woods, diffelbasins may have different vegetation. The NVC
associations listed above represent several pkaticagetation types of individual marshes, but
represent only two of the several occurrencesisfabmmunity and do not characterize the vegetation
of the other examples. It may be appropriate togeize subtypes after further research.

Most ponds on barrier islands appear to be fornsedLiae swales, but some may also form by cutting
off tidal creeks or inlets by sand movement. Pandy potentially be destroyed by erosion which
breaches the separation from tide water, or by saoxkement that buries them. However, most known
ponds appear to be long-lived.

Schoenopl ectus pungens - Fimbristylis (castanea, caroliniana) Herbaceous Vegetation (CEGL004117)
is an association of the Chesapeake Bay regiorghndppears to be a northern equivalent.

186



4" Approximation Guide February 2012

INTERDUNE POND G1 as defined here
Synonyms: No true NVC equivaletemna spp. Permanently Flooded Herbaceous Vegetation
(CEGLO003059) is a very broadly defined associatiwat would cover some examples at some times.
Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261). Northern Atlantic
Coastal Plain Dune and Swale (CES203.264). Southidaintic Coastal Plain Dune and Maritime
Grassland (CES203.273).

Concept: Type covers open water pond communitiéisardeepest, most permanently flooded interdune
swales of barrier islands. Marshy ponds, includethis type in the " approximation, are treated as the
Interdune Marsh type here. In these ponds, long teoted vegetation is confined to edge zones.
Otherwise, open water, submersed aquatic planfkyaimg aquatic plants predominate. Annual plants
such agCyperus spp. may establish during rare periods of drawdown

Distinguishing Features: This type is distinguishggermanent or semipermanent open water in a
barrier island setting. Floating aquatic plantshsasl.emna spp. may or may not be present, as may
submersed aquatic plants suchPasamogeton spp.Nyssa biflora, Cephalanthus occidentalis, Salix
nigra, Decodon verticillatus and other plants may occur in the edge. Oppotiarpants may
potentially establish in the pond bed in periodexiteme drawdown

MARITIME SWAMP FOREST (TYPIC SUBTYPE) G2
SynonymsAcer rubrum - Nyssa biflora - (Liquidambar styraciflua, Fraxinus sp.) Maritime Swamp
Forest (CEGL004082).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Type covers non-tidal forested wetlandsaofier island dune swales. Subtype covers most
examples, dominated by hardwood species. Canopyndoits are quite variable among the few
examples.

Distinguishing Features: Maritime Shrub Swampsdigsgnguished from other barrier island wetlands
by dominance by tree species of (at least potdyjtiarge stature. The Typic Subtype is dominatgd b
combinations ofNyssa, Fraxinus, Liquidambar, Acer, or Quercus nigra, rather tharTaxodium or Salix.

MARITIME SWAMP FOREST (CYPRESS SUBTYPE) G1
SynonymsTaxodium distichum / Cephalanthus occidentalis / Boehmeria cylindrica - Ceratophyllum
muricatum Maritime Swamp Forest (CEGL004079).

Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Subtype covers the rare examples domitgt@&exodium. It occurs in North Carolina only at
Southern Shores and possibly in Kitty Hawk Woods .

Distinguishing Features: Subtype is distinguishgdhe dominance ofaxodiumin a non-tidal barrier
island setting.
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MARITIME SHRUB SWAMP (DOGWOOD SUBTYPE) Gl
SynonymsCornus foemina / Berchemia scandens Forest (CEGL007384).
Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Type covers freshwater depressional waslahbarrier island dune swales, dominated by
shrubs or small trees. Subtype covers examplesraaeaCornus foemina. Persea palustris may also
be present, though not dominant, and a supercaoidpiyius taeda may locally be present. It is known
only in Buxton Woods.

Distinguishing Features: The Dogwood Subtype idifgalistinguished from all other communities by
the combination of barrier island dune swale sgtind dominance b@ornus foemina.

MARITIME SHRUB SWAMP (RED BAY SUBTYPE) Gl
SynonymsPersea palustris/ Morella cerifera Maritime Forest (CEGL004635).
Ecological Systems: Central Atlantic Coastal PMeritime Forest (CES203.261).

Concept: Subtype covers examples dominateldosea palustris, with Cornus foemina scarce or
absent. It is currently known only in Nags Head \@®and on Hatteras Island.

Distinguishing Features: The Red Bay Subtype iSmdjgished from all other communities by the
combination of barrier island wet dune swale sgtind dominance biyersea palustris without Cornus
as a codominant.

MARITIME SHRUB SWAMP (WILLOW SUBTYPE) G2?
SynonymsSalix caroliniana / Sacciolepis striata - Boehmeria cylindrica Woodland (CEGL004222).
Ecological Systems: Central Atlantic Coastal PMaritime Forest (CES203.261).

Concept: Subtype covers examples dominatefaby caroliniana.

Distinguishing Features: The Willow Subtype is Badistinguished from all other communities by the
combination of barrier island dune swale settind dominance bygalix caroliniana.

Comments: This subtype is not well understood. @ntpuple of small examples are known. Willows
are generally more pioneer species, but this seldges not appear to represent an earlier stage of
primary or secondary succession.

Salix nigra Seasonally Flooded Forest (CEGL006348) is a magiswamp of Virginia and may be
found in North Carolina.

ESTUARINE FRINGE PINE FOREST (LOBLOLLY PINE SUBTYPE ) G3
SynonymsPinustaeda / Morella cerifera/ Osmunda regalis var. spectabilis Forest (CEGL006137).
Ecological Systems: Attributed to Central Atlarfioastal Plain Maritime Forest (CES203.261),
somewhat problematically.
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Concept: Type covers strongly pine-dominated ferastd woodlands adjacent to sounds or marshes,
which have lower strata indicative of estuarinéuanhce rather than consisting of typical pocosin
shrubs. Subtype covers examples WAthus taeda-dominated canopies.

Distinguishing Features: Estuarine Fringe Pine $tsrare distinguished from Pond Pine Woodland and
Nonriverine Swamp Forest by having a shrub layenidated or codominated iorella cerifera.

Typical pocosin shrubs such lagonia lucida andCyrilla racemiflora are absent or at least sparse,
thoughllex glabra may be abundan©smunda regalis or Woodwar dia areolata are generally the
dominant herb, thougiWoodwardia virginica may be present. Other species shared with Tidal
Freshwater Marshes or not typical of pocosins atmlly present.

The Loblolly Pine Subtype is distinguished from theer Pond Pine Subtype by the canopy dominant.

Comments: The dynamics and ecological relationsbiiplsis community are not well understood. They
occur in association with brackish estuaries, baitnat tidally flooded. Penetration of brackish evat
likely occurs in major storms, but not with regultegh lunar or wind tides. This subtype appeaisgo
stable, likely regenerating after storm disturbaricenay be one of the few forest community types i
North Carolina that is maintained by catastrophstudbances. The NVC association synonymized to
this subtype appears to be a broader conceptdimgjuarrier island and marsh island sites in staie
the north.

ESTUARINE FRINGE PINE FOREST (POND PINE SUBTYPE) G2?
SynonymsPinus serotina/ Morella cerifera/ Osmunda regalis var. spectabilis Woodland
(CEGL003669). Pond Pine Woodland®(@pproximation).

Ecological Systems: Attributed to Atlantic Coad®tdin Peatland Pocosin and Canebrake
(CES203.267), somewhat problematically.

Concept: Subtype covers examples viAthus serotina-dominated canopies.

Distinguishing Features: The Pond Pine Subtypésiinduished from the more common Loblolly Pine
Subtype by the canopy dominant.

Comments: This subtype was formerly treated withamd Pine Woodland. However, despite the
canopy, it appears to be more ecologically sintdd?inus taeda-dominated examples than to most
Pond Pine Woodlands. Nevertheless, it is uncleartlosely related the two subtypes are. The Loploll
Pine Subtype appears to be stable, having occgpiEgifor many years. All well-known examples of
the Pond Pine Subtype appear to be transitionahuamties, developing from true Pond Pine
Woodland communities as rising sea level bringasiomal storm flooding and salt influence. It is
unlikely thatPinus serotina can regenerate in these circumstances. Howevpresgnt rates of sea level
rise, it apparently can persist for years and caupy sizeable areas. This subtype might concejvabl
succeed to the Loblolly Pine Subtype in time, bug more likely that continued sea level rise will
gradually convert it to a marsh.

A few examples are known where rising sea levediiig a Pond Pine Woodland has led to a boggy
community with operPinus serotina canopy but with an herb layer dominated3agnum,
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Woodwardia virginica, even withVaccinium macrocarpon. More information is needed on these
communities. This may merit recognition as a didtsubtype or even a community type, but may be
too short-lived.

ESTUARINE BEACH FOREST G2
SynonymsAcer rubrum/ Sambucus canadensis/ Ampelopsis arborea - Scyos angulatus Forest
(CEGL004698).

Ecological Systems: Southern Atlantic Coastal Plagdal Wooded Swamp (CES203.240).

Concept: Type covers communities of chronicallyutised shorelines of freshwater or oligohaline
estuaries, with vegetation that is more open thdalTCypress—Gum Swamp, Estuarine Fringe Pine
Forest, or Tidal Freshwater Marsh. These commuiitiely are not frequently flooded by tides, btg a
more influenced by storm waves.

Distinguishing Features: This type is distinguishgdccurrence on a chronically disturbed estuarine
shoreline, and having vegetation that is more gttie of severe disturbance than any other estaiarin
community type. This includes an open canopy ongaiees, and species composition that includes
many weedy or disturbance-loving species.

Comments: This type is very little studied. It sspible that several subtypes will eventually be
recognized. The NVC association is defined fronngls site, at the mouth of the Roanoke River,
apparently the only one for which data have beported. The vegetation of these sites is likelpdo
quite variable, reflecting the small size of thenoounities and the opportunistic establishment ah{d.
A broadly defined conceptual type appears to bdése approach, but subdivision by amount of salt
influence may be appropriate.

Freshwater Tidal Wetlands

TIDAL FRESHWATER MARSH (GIANT CORDGRASS SUBTYPE) G4
Synonyms Spartina cynosuroides Herbaceous Vegetation (CEGL004195). Atlantic CalaBlkain
Embayed Region Tidal Freshwater Marsh (CES203.259).

Ecological Systems: Atlantic Coastal Plain Cenfarglsh and Oligohaline Tidal Marsh (CES203.376).

Concept: Type covers very wet herbaceous wetlgretmanently saturated and regularly or irregularly
flooded by lunar or wind tides with fully fresh oligohaline water. Vegetation is often strongly edn

or patchy, and may include tall graminoids or shodadleaf or graminoid plants. Subtype covers the
common, though often narrow, zones dominate&daytina cynosuroides, generally on the edges of
oligohaline channels or next to open water. Thigtyge has a broad range of salt tolerance, and may
occur from marginally brackish to fully fresh water

Distinguishing Features: The Tidal Freshwater Ma@mmunity type is distinguished from all Brackish
Marsh and Salt Marsh by occurring in oligohalindresh water and having plants intolerant of braleki
water. Even subtypes dominated by brackish waterant species such asncus roemerianus have
associated intolerant species associated with thatal Freshwater Marshes are often invaded by
shrubs or trees in the absence of fire, makingn#tteral border with adjacent woody vegetation diifi

to determine.
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The Giant Cordgrass Subtype is distinguished frbrotlaer subtypes by the dominanceSpértina
cynosuroides.

Comments: Tidal Freshwater Marsh has more subtyyaesany other community type. Most occur as
zones or as apparently random patches in a mddagt.are based on a single dominant species that
spreads clonally, and it is not entirely clear tinaty represent anything other than the chanceadpt
clones. Other portions of marsh complexes have aniegetation that is intermediate between two or
more of the subtypes. In particular, the Giant Qoads, Sawgrass, Threesquare, and Cattail subtypes
tend to occur together. The Needlerush Subtypeiglaanajor part of this mosaic in the Currituck
Sound area. It is unclear if these represent stabkaics or if the subtypes shift over time. Wiiltlier
study, it may be appropriate to lump these intmgls subtype. However, the relative amounts oheac
vary, and some are absent from particular sitegyesting some value in attempting to track each
specifically. The other subtypes are more distamzt are associated with different kinds of sites.

Spartina cynosuroides - Panicum virgatum - Phyla lanceolata Herbaceous Vegetation (CEGL007741) is
another association in NVC, described from southéaginia and attributed to North Carolina. It
appears to be a narrowly defined association thetiaps the more broadly defin§dartina

cynosuroides associationPanicum virgatum is present in North Carolina's examples but withogh
constancy. It doesn't appear to make sense to ttistinguish two associations in North Carolina,
though it may be appropriate to divide the moreatdp defined association into several, of which the
Virginia association is one. The association symozgd to this subtype ranges from New Jersey to
South Carolina.

Taxodium distichum/ Typha angustifolia Woodland (CEGL004231) and several other ticidodium
distichumwoodlands have been recognized in Virginia anubatied to North Carolina. These do not
appear to be distinct enough to be appropriat®@esmunity elementslaxodium groves may be present
in most of the Tidal Freshwater Marsh subtypes.

TIDAL FRESHWATER MARSH (SAWGRASS SUBTYPE) G4?
SynonymsCladium mariscus ssp. jamaicense Tidal Herbaceous Vegetation (CEGL004178). Atlantic
Coastal Plain Embayed Region Tidal Freshwater MEE&5203.259).

Ecological Systems: Atlantic Coastal Plain Cenfrglsh and Oligohaline Tidal Marsh (CES203.376).

Concept: Subtype covers the common zones in ollg@hareas, dominated I&tadium jamaicense,
which may be in a narrow zone near channels orcoagr large expanses.

Distinguishing Features: The Sawgrass Subtypestsnduished from all other subtypes by the
dominance ofladium jamaicense. It is one of the most salt-tolerant subtypes, rmay extend into
brackish water areas.

Comments: There are suggestions that, in the abswrite, this subtype may expand at the expehse o

the shorter subtypes such as the Threesquare @uh@line Low Marsh Subtype. The association for
this subtype ranges from Virginia to Louisiana.
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TIDAL FRESHWATER MARSH (NEEDLERUSH SUBTYPE) G2G3
Synonyms:Juncus roemerianus - Pontederia cordata Herbaceous Vegetation (CEGL004660).
Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376).

Concept: Subtype covers the common zones domioateadominated byuncus roemerianus while
having salt-intolerant species that are shared ethier Tidal Freshwater Marsh subtypes but absent
from Brackish Marshes. These zones are generatheiiterior of oligohaline marshes.

Distinguishing Features: The Needlerush Subtyplsitnguished from all other subtypes by the
dominance or codominance &afncus roemerianus in an oligohaline setting. It is distinguishedrfrahe
Needlerush Subtype of Brackish Marsh by the presehtess salt-tolerant plants suchTaslypteris
palustris var. pubescens, Osmunda regalis, Sagittaria falcata, Eleocharis fallax, Pontederia cordata, or
by association with other Tidal Freshwater Mardbtygoes in areas of oligohaline to fresh water.

Comments: There are suggestions that in the abséfiice this subtype may expand at the expense of
the shorter subtypes such as the Threesquare aymh@line Low Marsh Subtype. This subtype is rare,
occurring only in the Embayed Region of northeasttN Carolina and southeast Virginia. It was
initially believed to represent a non-equilibriumnemunity of Currituck Sound, where closure of ialet
in the barrier islands led to conversion of salteawgound to fresh water in the 1800s. However,
examples have since been found in other partseoEthbayed Region.

TIDAL FRESHWATER MARSH (THREESQUARE SUBTYPE) G2G3
Synonyms Schoenopl ectus pungens - (Osmunda regalis var. spectabilis) Herbaceous Vegetation
(CEGL004189).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376).

Concept: Subtype covers the uncommon zones dordisateodominated b$choenoplectus pungens
(= Scirpus pungens) in association with other salt-intolerant plafitsese zones generally occur in the
interior of oligohaline marshes.

Distinguishing Features: The Threesquare Subtydesismguished from all other subtypes by the
dominance ofschoenoplectus pungens (= Scirpus pungens) or by the codominance &hoenoplectus
with species other than the dominants of otheryqdst It may grade particularly gradually into the
Oligohaline Low Marsh Subtype.

Comments: As defined, this subtype is confined dotiNCarolina, though it is unclear why it shoutl b
confined there. It is known both from the wind tidearshes of the Embayed Region and the lunar tidal
freshwater marshes of southeastern North Carolina.

Schoenoplectus pungens Tidal Herbaceous Vegetation (CEGL004188) is a mair¢hern, but also more
brackish, association of more northern marshes.
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TIDAL FRESHWATER MARSH (CATTAIL SUBTYPE) G?
SynonymsTypha angustifolia - Hibiscus moscheutos Herbaceous Vegetation (CEGL004201).
UnnamedTypha latifolia tidal association.

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligohalliidal Marsh (CES203.376).

Concept: Subtype covers zones dominated or codoeaiey Typha latifolia, Typha angustifolia, or
Typha domingensis. These generally occur in the interior of oligehalmarshes.

Distinguishing Features: The Cattail Subtype isimiigiished from all other subtypes by the dominance
of Typha, or by the codominance dfpha with species other than the dominants of othetypds.

Comments: The NVC describes this association agyleebrackish marsh, but it occurs in North
Carolina in oligohaline marshes. The NVC at pres@astno tidalypha latifolia association, so
oligohaline marshes dominated by it are includetthis subtype. As defined, this is a wide-ranging
association, occurring from Maine to North Carolinaghould be divided into associations of similar
biogeographic scale to the other marsh associations

TIDAL FRESHWATER MARSH (SOUTHERN WILD RICE SUBTYPE) G3G5
SynonymsZizaniopsis miliacea Tidal Herbaceous Vegetation (CEGL004705).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligohaliidal Marsh (CES203.376).

Concept: Subtype covers fringing marshes and nmosbs dominated %izaniopsis miliacea. These
are generally associated with fully fresh wateheathan oligohaline, and often occur on rivers e
upper reaches of tidal influence.

Distinguishing Features: The Southern Wild Ricet@od is distinguished from all other subtypes by
the dominance b¥izaniopsis miliacea or by the codominance d@fzania with species other than the
dominants of other subtypes. It is distinguishedrfinterdune Ponds and other areas wieaniopsis
may dominate by occurrence of lunar or wind tidabdling or occurrence in association with other
Tidal Freshwater Marsh or Tidal Swamp subtypes.

Comments: This subtype extends far up tidal rivecsurring as disjunct patches on the shoreline of
Tidal Swamps well upstream of most other Tidal Rvester Marsh subtypes. It less often occurs in
mosaics with other subtypes.

Alnus serrulata / (Zizania aquatica, Zizaniopsis miliacea) Shrubland (CEGL004627) is a shrubby tidal
marsh association known from as near as the lovacdmaw River in South Carolina, and might
occur in North Carolina. It is unclear how distiftas from this subtype.

TIDAL FRESHWATER MARSH (WILD RICE SUBTYPE) G4?
SynonymsZizania aquatica Tidal Herbaceous Vegetation (CEGL004202).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and OligamalTidal Marsh (CES203.376).
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Concept: Subtype covers the rare (in NC) zonesiglyadominated byizania aquatica. These are
generally associated with fully fresh water rattiemn oligohaline.

Distinguishing Features: The Wild Rice Subtypeisdidguished from all other subtypes by the
dominance oFizania aquatica or by the codominance @fzania with species other than the dominants
of other subtypes. It is distinguished from InterddPonds and other areas whé&mnia may dominate
by occurrence of lunar or wind tidal flooding orcacrence in association with other Tidal Freshwater
Marsh subtypes.

Comments: The status of this subtype in North Qa&ab very uncertairZizania aquatica is reported
as present, and occasionally dominant, in mar&wshe difficulty distinguishing this species from
Zizaniopsis calls for some caution in interpreting literatsmurces.

Alnus serrulata / (Zizania aquatica, Zizaniopsis miliacea) Shrubland (CEGL004627) is a shrubby tidal
marsh association known from as near as the lovacdmaw River in South Carolina, and might
occur in North Carolina.

TIDAL FRESHWATER MARSH (OLIGOHALINE LOW MARSH SUBTY PE) G1
SynonymsEleocharis fallax - Eleocharis rostellata - Schoenoplectus americanus - Sagittaria lancifolia
Herbaceous Vegetation (CEGL004628).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376)?

Concept: Subtype covers the interior zones of blidjoe marshes that are dominated by often-diverse
mixtures of shorter herbs suchEsocharis fallax, Eleocharis rostellata, Sagittaria falcata, or
Pontederia cordata. As defined, it is a diverse and highly variabdsaciation.

Distinguishing Features: The Oligohaline Low Ma&lbtype is distinguished from other subtypes by
the dominance of the species named above or bytamiof short herbs with no clear dominants.

Comments: This subtype as defined is broad, arlddes complex variation from site to site and withi
sites. It is the most diverse of the subtypesoftgh a high species richness, and may harbor rare
species. This subtype is particularly susceptiblevasion byPhragmites australis. It also tends to be
replaced by taller graminoid subtypes in the abseridire, and may have substantially declinedesinc
the advent of fire control.

TIDAL FRESHWATER MARSH (MIXED FRESHWATER SUBTYPE) G2?
SynonymsCarex stricta - Peltandra virginica - Sagittaria (lancifolia ssp.media, latifolia) Tidal
Herbaceous Vegetation (CEGL004314).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376).

Concept: Subtype covers diverse marshes of the imasd locations, where water is completely fresh,
where broadleaf herbs are abundant and where spatiéerant of oligohaline conditions are present.
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Distinguishing Features: The Mixed Freshwater Spibig distinguished by occurrence on more inland,
freshwater tidal sites, and by the presence ofispéatolerant of oligohaline conditions. They undé
abundanPeltandra virginica andSagittaria spp., and may includ@arex stricta, Spartina pectinata,
Impatiens capensis, Apios americana, Zizania aquatica, Lilium superbum, andBidens frondosa, as well

as small numbers @ornus foemina or Cephalanthus occidentalis. They lackJuncus roemerianus,

Cladium jamai cense, Schoenoplectus pungens, Eleocharis fallax, andEleocharisrostellata, The Wild

Rice Subtype, Southern Wild Rice Subtype, BroadReafd-Lily Subtype, and Narrowleaf Pond-Lily
Subtype also occur in freshwater rather than okdjok situations, but are low-diversity communities
dominated by the nominal species.

Comments: As defined, this subtype appears to binsal to North Carolina. Virginia has wind-tidal
oligohaline marshes but lacks fully freshwater orgssseral lunar-tidal freshwater marsh associations
occurring farther north in Virginia are fairly clely related to this subtype.

TIDAL FRESHWATER MARSH (SHORELINE LAWN SUBTYPE) G2
SynonymsEriocaulon parkeri - Polygonum punctatum Herbaceous Vegetation (CEGL006352).
Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376).

Concept: Subtype includes all short vegetatiorheflower, wetter oligohaline marsh areas, usually
along tidal channels but potentially in interiopdessions connected to channels. They may be
dominated byEriocaulon parkeri, Lilaeopsis chinensis, Lilaeopsis carolinensis, or other species. As
defined, it is a diverse and highly variable assten that may warrant further division. It usually
occurs as narrow fringes or small patches.

Distinguishing Features: The Shoreline Lawn Subtyps be distinguished from other subtypes by
occurrence in lower, wetter area and dominanceeby short, graminoid or phylloidial vegetation. Mos
marsh edges are very narrow bands. Only largehpatshould be recorded as occurrences of this
subtype.

Comments: This subtype was formerly synonymizeth WIEGL00430Friocaulon parkeri. That
association was merged into the one named above.

TIDAL FRESHWATER MARSH (BROADLEAF PONDLILY SUBTYPE) G4G5
SynonymsNuphar advena Tidal Herbaceous Vegetation (CEGL004472).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376).

Concept: Subtype covers channel edges and poolgyohaline to fresh marshes that are dominated by
floating-leaved aquatic plants. The dominant planisuallyNuphar advena (= Nuphar lutea ssp.
advena), and often few or no other vascular plants aesnt.

Distinguishing Features: The Broadleaf Pondlily typb is distinguished from all other subtypes kg th
dominance oNuphar advena. It is distinguished from Coastal Plain Semiperer@rimpoundment,
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Small Depression Pond, and other communities Wothtihg-leaved plants by occurring in areas flooded
by wind or lunar tides.

Comments: This community sometimes occurs in "gaalsnarsh interiors, and sometimes along the
edge of marsh patches. More often, it occurs ortlyes of tidal rivers, where it may co-occur viita
Southern Wild Rice Subtype and also may extentiéamipstream than other marsh subtypes. The
Broadleaf Pondlily and Narrowleaf Pondlily subtymesupy different geographic rangé&iphar

advena is a widespread species to the north.

TIDAL FRESHWATER MARSH (NARROWLEAF PONDLILY SUBTYPE ) GNR
SynonymsNuphar sagittifolia Tidal Herbaceous Vegetation (CEGL006094).
Ecological Systems: Atlantic Coastal Plain Cenfr@sh and Oligohaline Tidal Marsh (CES203.376).

Concept: Subtype covers edges and pools in oligehtd fresh marshes that are dominatedlbghar
sagittifolia (= Nuphar lutea ssp. sagittifolia).

Distinguishing Features: The Narrowleaf Pondlilyo§tye is distinguished from all other subtypes by
the dominance dfluphar sagittifolia. It is distinguished from Coastal Plain Semipererdn
Impoundment, Small Depression Pond, and other camtias with floating-leaved plants by occurring
in areas flooded by wind or lunar tides.

Comments: This community most often occurs on tiges of tidal rivers, where it may co-occur with
the Southern Wild Rice Subtype and also may extarider upstream than other marsh subtypes. The
Broadleaf Pondlily and Narrowleaf Pondlily subtypesupy different geographic ranges. This
association was initially described for Virginialpnt has an unusual distribution, apparently présn

a small area of Virginia and in southeastern N@#holina but not in northeastern North Carolina.

TIDAL FRESHWATER MARSH (SHRUB SUBTYPE) G4
SynonymsMorella cerifera - Rosa palustris / Thelypteris palustris var. pubescens Shrubland
(CEGL004656).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).

Concept: Subtype covers transitional zones betwesad Freshwater Marsh and Tidal Swamp or other
forests, where the vegetation is naturally domith&ig shrubs. Relict trees may be present in areds t
have recently developed into Tidal Freshwater Marsiesponse to rising sea level.

Distinguishing Features: Subtype is distinguishgdidminance by shrubs in a freshwater tidal setting
Morella cerifera andRosa palustris are the most common species, Beatsea palustris, Baccharis
halimifolia, Salix caroliniana, Toxicodendron radicans tangles Smilax walteri tangles, and saplings of
Acer rubrum var.trilobum, Pinus taeda, or other species may also be common.

Comments: This subtype is often extensive in theWard parts of large freshwater marsh complexes,
and at the upstream extent of large freshwaterhmeardt is usually the first subtype to develop whe
Tidal Swamp canopies are killed by rising sea leveleed, since its dominant species are the
characteristic species of the lower strata of ofpdal Swamps, in a sense it appears fully formed.
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Morella cerifera - Toxicodendron radicans/ Spartina bakeri Shrubland (CEGL004789) is a more
southern equivalent from South Carolina to FlorMarella cerifera - Baccharis halimifolia /
Eleocharis fallax Shrubland (CEGL006846) is a more northerly eqeintfrom Virginia, Maryland,
and Delaware.

FRESHWATER MARSH POOL G3?
SynonymsCeratophyllum demersum - Utricularia macrorhiza - Nymphaea odorata Herbaceous
Vegetation (CEGL004661).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Freshwater Marsh (CES203.259).
Atlantic Coastal Plain Central Fresh and Oligotaliidal Marsh (CES203.376).

Concept: Type covers permanently flooded, submeageadtic vegetation of pools and calm edges of
Tidal Freshwater Marshes and freshwater soundslefised, this is a broad type that may need diwisio
into subtypes.

Distinguishing Features: Freshwater Marsh Pools beaglistinguished by dominance by submersed
aguatic vegetation in association with Tidal FreatewMarshes. The means for distinguishing from
other submersed estuarine vegetation of the saamix clear.

TIDAL SWAMP (CYPRESS-GUM SUBTYPE) G?
SynonymsNyssa biflora - (Taxodium distichum, Nyssa aquatica) / Morella cerifera - Rosa palustris
Tidal Forest (CEGL004484).

Ecological Systems: Southern Atlantic Coastal Pladal Wooded Swamp (CES203.240).

Concept: Type covers forested wetlands signifiganfluenced by regular or irregular tidal
fluctuations, occurring in lower reaches of rivarsl creeks, and adjacent to freshwater estuaries.
Subtype covers the most common examples, domifigtedme combination ddyssa biflora, Nyssa
aquatica, andTaxodium distichum.

Distinguishing Features: Tidal Swamp is distingetshy vegetation that is distinct from comparable
non-tidal swamps. This includes a blurring of blaaker-brownwater distinctions (i.e., brownwater
species appearing adjacent to rivers that are Wiaek farther upstream, or vice versa); presence of
species indicative of tidal influence (eMorella cerifera, various herbs shared with Tidal Freshwater
Marsh); evidence of increased wetness, in the fafretressed trees, increased mortality, canopy
thinning, and plants indicative of permanent sdtona Some of the vegetational differences from
nonriverine and riverine swamps may result fronmgarent saturation and increasing wetness from
rising sea level, rather than from tidal flooditggeif. Evidence of tidal fluctuations may be talken
distinguishing this type if there is substantialctuation. Because tidal influence attenuatesugrsj
the transition from Cypress—Gum Swamp to Tidal Swasrgradual, and it may be that some tidal
fluctuation could be detectable upstream of whieeaviegetation is affected.

Tidal Swamps are distinguished from Nonriverine Bywd-orest, which may have a very similar
canopy, by the shrub layer. Nonriverine Swamp Rerleave acid-tolerant species suchlasglabra
andLyonia lucida, Smilax laurifolia, andWoodwardia virginica, and lackMorella cerifera. On the
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broad organic deposits along drowned wind tidansvin the Embayed Region, such as the Alligator,
Chowan, and Northwest, Tidal Swamps sometimeswaseto Nonriverine Swamp Forest away from
the river, but in other places have oval patchdsasfriverine Swamp Forest on slightly raised areas

embedded within the Tidal Swamp.

The Cypress—Gum Subtype is distinguished by donsméry combinations dflyssa biflora, Nyssa
aquatica, Taxodium distichum, andAcer rubrum.

Comments: There is much variation within this tywljch may warrant recognition of different
subtypes. In particular, the distinction betwedaltswamps on brownwater and blackwater rivers,
might be ecologically significant, as might thetuotistion between regular lunar tidal flooding and
irregular wind tidal flooding. However, floristicalysis of North Carolina's examples shows no
recognizable pattern correlating with these envirental differences.

Nyssa biflora - Nyssa aquatica - Taxodium distichum / Saururus cernuus Forest (CEGL004696) is a
problematic association attributed to Virginia aaith Carolina. It appears to overlap substantially
concept with the one named above and is probalilgistnct. Milo Pyne and Gary Fleming (pers.
comm. Jan. 2009) agree that it can be droppedifopéd with this)Pinustaeda - Nyssa biflora -
Taxodium distichum / Morella cerifera / Osmunda regalis var. spectabilis Forest (CEGL004651) is an
association defined in southeast Virginia. It hempunced hummock-and-hollow topography, coarse
fibric peat, and littleNyssa aquatica. While these characteristics are present in sooréhNCarolina
examples of this type, no distinct community oktkort has been found.

Taxodium distichum/ Typha angustifolia Woodland (CEGL004231) and several other titidodium
distichum woodlands have been recognized and attributedtthNCarolina. These do not appear to be
distinct enough to be appropriate as community elgs1 Some appear to be ecotonal or transitional to
Tidal Freshwater Marsh.

TIDAL SWAMP (MIXED SUBTYPE) G1G2
Synonyms¥Fraxinus pennsylvanica - (Ulmus americana) - Pinus taeda / Morella cerifera - Juniperus
virginiana var. silicicola Tidal Forest (CEGL004483).

Ecological Systems: Southern Atlantic Coastal Plagdal Wooded Swamp (CES203.240).

Concept: Subtype covers examples dominatelrhayinus pennsylvanica or Ulmus americana,
sometimes withPinus taeda, possibly by otheFraxinus species.

Distinguishing Features: Subtype is distinguishgdhe canopy dominants. Because these species don't
tend to occur in adjacent related communities, sblstype should be much easier to distinguish from
other types than is the Cypress—Gum Subtype. Hawewafusion may occur with low levee forests
farther inland. This subtype is distinguished frBnownwater Levee Forest by the presence of species
in the lower strata that are indicative of tiddluence, increased wetness, and increased ligatdev
Morella cerifera andJuniperus virginiana are both good indicators, as are a number of rerésed

with Tidal Freshwater Marsh.

CommentsFraxinus pennsylvanica / Cornus foemina / Carex bromoides Forest (CEGL007742) has
been described from the Northwest River in Virgidias called a riverine community rather tharatid
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but it sounds like it is very similar to this tydésomething like it occurred in North Carolinawould
be included in this subtype.

TIDAL RED CEDAR FOREST Gl
Synonyms:Juniperus virginiana var. silicicola/ Morella cerifera / Kosteletzkya virginica - Bacopa
monnieri Woodland (CEGL007166).

Ecological Systems: Southern Atlantic Coastal Pladal Wooded Swamp (CES203.240).

Concept: Open woodlands d@iiniperus with marsh species beneath, occurring adjacentackish or
salt tidal waters or marshes and at least partilmlbded by them. An irregular ground surface alawe
trees to root above normal tide levels, while bisttknarsh species occur beneath them.

Distinguishing Features: Tidal Red Cedar Forediggsnguished from Marsh Hammock by being lower
and wetter, with tidal waters regularly penetratadeast the lower microsites. Marsh Hammock
communities may have some marsh flora presenif lsumore incidental, occurring in sandy or dry
soils.

Comments: Examples occurring on organic and on mais@ils may be worthy of recognition as
separate subtypes.

Estuarine Communities

SALT MARSH (CAROLINIAN SUBTYPE) G5
SynonymsSpartina alterniflora Carolinian Zone Herbaceous Vegetation (CEGL0041Bé&dlogical
Systems: Southern Atlantic Coastal Plain Salt aratBsh Tidal Marsh (CES203.270). Atlantic Coastal
Plain Embayed Region Tidal Salt and Brackish M&&kES203.260).

Concept: Type covers marshes regularly floodedelayveater at full salinity, dominated Bpartina
alterniflora. Subtype covers examples of the Carolinian Faziaak, from Cape Hatteras southward,
which differ in the composition of their fauna aaldal flora.

Distinguishing Features: The Salt Marsh type ismigiished from most other marshes by the
dominance ofpartina alterniflora. It is distinguished from the Smooth Cordgrassygud of Brackish
Marsh, which does contapartina alterniflora, by having tidal waters at or near full sea watdimity
and by lacking-ilaeopsis chinensis and other less salt-tolerant species. Associdtadin Salt
Marshes are limited to just a few species, sucBasornia spp. andistichlis spicata. The Carolinian
Subtype is believed to differ from the Virginiantype in composition of the associated algal and
animal communities but the differences are not @etermined. It is suggested that the alga
Ascophyllum nodosum may be characteristic of the Acadian Zone andrgbeehe Carolinian Zone. At
present, the two subtypes should be distinguislyegebgraphic location.

Comments: Ranges from North Carolina to Florida.
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SALT MARSH (VIRGINIAN SUBTYPE) G5
SynonymsSpartina alterniflora / (Ascophyllum nodosum) Acadian/Virginian Zone Herbaceous
Vegetation (CEGL004192).

Ecological Systems: Atlantic Coastal Plain EmbaRedion Tidal Salt and Brackish Marsh
(CES203.260).

Concept: Subtype covers examples of the VirginianeZ from Cape Hatteras northward, which differ
in the composition of their fauna and algal flora.

Distinguishing Features: The Virginiana Subtypbetieved to differ from the Carolinian Subtype let
composition of the animal communities and algaba#t been suggested that the @gzphyllum
nodosum is characteristic of the Virginian Zone and na @aroliniana Zone. At present, the two
subtypes should be distinguished by geographiditota

Comments: Ranges from North Carolina to Nova Scotia

BRACKISH MARSH (SALT MEADOW CORDGRASS SUBTYPE) G4G5
SynonymsSpartina patens - Distichlis spicata - (Juncus roemerianus) Herbaceous Vegetation
(CEGL004197).

Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).

Concept: Type covers marshes that are salt infeetbat to a lesser degree than Salt Marshes, due to
regular or irregular flooding by brackish waterbgrirregular flooding by salt water mitigated by
freshwater input. It includes marshes of estuaaineas at some distance from oceanic inlets, where t
water is brackish, and also higher zones of Salsh&s in areas with salt water.

Subtype covers examples dominated or codominat&bdoyina patens. They most often occur as
higher zones of Salt Marshes and are flooded witlsfrength salt water at less than daily intesval

Distinguishing Features: Brackish Marshes aremisished from Salt Marshes by having vegetation
dominated bySpartina patens, Juncus roemerianus, or by havingSpartina alterniflora in combination

with less salt-tolerant species suchLdaeopsis chinensis. They are distinguished from Tidal

Freshwater Marsh subtypes by lacking salt-intolespecies. The Salt Meadow Cordgrass Subtype is
distinguished from the other subtypes of Brackisdrdhh by dominance &partina patens. It is
distinguished from Maritime Dry Grassland and Maré Wet Grassland, which may also be dominated
by Spartina patens, by the absence of upland species and salt-iattiespecies such &nynchospora
colorata andMuhlenbergia sericea. It also usually may be distinguished by the pneseof some plant
species shared with Salt Marshes, sucBiatschlis spicata andBorrichia frutescens, which are absent

in maritime grasslands.

BRACKISH MARSH (NEEDLERUSH SUBTYPE) G5
Synonyms:Juncus roemerianus Herbaceous Vegetation (CEGL004186).

Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).
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Concept: Subtype covers examples dominatedubgus roemerianus, often with few or no other

vascular plant species present. This common sulbygyeoccur either as an upper zone of Salt Marshes,
in the headwaters of tidal creeks upstream frorh8afshes, or in vast expanses in the brackishdsun

In the sounds, it may be influenced by wind tidetioar tides.

Distinguishing Features: The Needlerush Subtypkstinguished from other subtypes by the
dominance ofluncus roemerianus. It is distinguished from the Needlerush Subtyp@&idal Freshwater
Marsh by the absence of less salt-tolerant plamtiep such ashelypteris palustris, Osmunda regalis,
Sagittaria lancifolia, andPontederia cordata.

BRACKISH MARSH (SMOOTH CORDGRASS SUBTYPE) G?
SynonymsSpartina alterniflora - Lilaeopsis chinensis Herbaceous Vegetation (CEGL004193).
Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).

Concept: Subtype covers examples of regularly #addrackish to oligohaline tidal rivers, dominated
or codominated b$partina alterniflora, and having plants intolerant of sea water sglifihis subtype
is little known, but is present on the Brunswick/&iand possibly the estuarine Cape Fear River.

Distinguishing Features: The little-known Smoothrd@ass Subtype is distinguished from other
Brackish Marsh subtypes by the presencgpaftina alterniflora and by occurrence in regularly flooded
brackish areas. The presencd.ibfeopsis chinensis and other plant species intolerant of full seaewat
salinity distinguishes this subtype from Salt Marsh

BRACKISH MARSH (TRANSITIONAL SUBTYPE) GNR (likely G4 or G5)
SynonymsPanicum virgatum - Spartina patens Herbaceous Vegetation (CEGL006150).
Ecological Systems: North Atlantic Coastal Plaim&ish Tidal Marsh (CES203.894).

Concept: Subtype is currently broadly defined teecdhe varied vegetation of the irregularly flodde
inland transition zones of Brackish Marsh and Sktsh communities.

Distinguishing Features: This subtype is distingats by herbaceous dominated vegetation not
attributable to the other subtypes but influencgdrtegular salt or brackish tidal flooding. It ags
adjacent to other Brackish Marsh or Salt Marsh caomitres, and represents the transition zone of
diminishing tidal influence, where vegetation ofimd communities is not able to persist. It may be
closely related to Salt Shrub, but is distinguishgacarcity of shrubs. Where salt shrub is abgbat,
transition to scrub or forest vegetation is gengi@dear. The transition to Maritime Wet Grassland
barrier islands may be ambiguous, as these comiesisitare some species. However, presence of
species not tolerant of frequent salt water flogdsuch afhynchospora colorata, Centella erecta, and
Muhlenbergia sericea should distinguish Maritime Wet Grassland.

Comments: These communities are seldom describsanopled, and are not well known. Further
revision may well be needed as data accumulaia cum virgatum - (Cladium mariscus ssp.
jamaicense, Juncus roemerianus) Herbaceous Vegetatig@EGL004962 is a Gulf Coast equivalent
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community.Schoenopl ectus americanus - Spartina patens Herbaceous Vegetation (CEGL006612) is
another transitional association, questionablytatted to North Carolina. It is reported to occur
between low marsh and high marsh, rather thareag¢dige of high marsh. It is unclear if it occurs in
North Carolina, nor whether it would be distinguble from this subtype if it did.

TIDAL MUD FLAT GNR
Synonymsisoetesriparia Tidal Herbaceous Vegetation (CEGL006058).

Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).

Concept: Type covers sparse vegetated tidal mtsl Wehilelsoetesriparia may dominate, other
sparsely vegetated tidal mud flat vegetation shbelglaced here as well. The range and vegetation o
this type are not well known.

Distinguishing Features: The Tidal Mud Flat typelistinguished from other tidal communities by
predominance of small plants other than the charigtic dominants of the various marsh types.
Vegetation is usually sparse.

Comments: Several subtypes are likely to be distsiged with further studysagittaria subulata -
Limosella australis Tidal Herbaceous Vegetation (CEGL004473) is ahesrt equivalent of this type
that ranges into Virginia.

SALT FLAT G5
SynonymsSalicornia (virginica, bigelovii, maritima) - Spartina alterniflora Herbaceous Vegetation
(CEGL004308).

Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).

Concept: Type covers salt panne areas, where atdt 8 concentrated by evaporation between tides.
Sparse to moderately dense vegetation is domitgt@tants tolerant of hypersaline conditions, sash
Salicornia virginica, Sarcocornia pacifica, Distichlis spicata.

Distinguishing Features: Salt Flats are distingesfrom Salt Marshes and all other communitieshigy t
predominance of the above species.

SALT SHRUB (HIGH SUBTYPE) G5
SynonymsBaccharis halimifolia - 1va frutescens / Panicum virgatum Shrubland (CEGL003921).
Baccharis halimifolia - Iva frutescens - Morella cerifera - (Ilex vomitoria) Shrubland (CEGL003920).
Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).

Concept: Type covers areas on high edges of sathes, infrequently flooded with salt water and
dominated by the most salt-tolerant shrubs. Subtgwers higher, less frequently flooded examples
dominated byBaccharis halimifolia, Iva frutescens, andMorella cerifera. Spartina patens is sometimes
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an important component.

Distinguishing Features: Salt Shrub is distinguisfrem all other community types by having
vegetation dominated or codominatedBagcharis halimifolia, Iva frutescens, or Borrichia frutescens.
When it has a substantial amountidrella cerifera, it is distinguishable from Maritime Shrub by the
codominance of one of these species. The High pabsydistinguished from the Low Subtype by the
predominance aBaccharis halimifolia or Iva frutescens overBorrichia frutescens.

Comments: It is unclear how the two synonymized NA&Sociations relate and whether they are that
distinctive.lva frutescens / Spartina patens Shrubland (CEGL006848) is a northeastern assoniati
attributed to North and South Carolina. It alsoegp to be redundant with the above associations, a
least in North Carolina.

SALT SHRUB (LOW SUBTYPE) G4
SynonymsBorrichia frutescens / (Spartina patens, Juncus roemerianus) Shrubland (CEGL003924).
Ecological Systems: Southern Atlantic Coastal P&ait and Brackish Tidal Marsh (CES203.270).
Atlantic Coastal Plain Embayed Region Tidal Satt Bnackish Marsh (CES203.260).

Concept: Subtype covers lower-lying, more frequefitioded examples dominated Bgrrichia
frutescens, often with a substantial componentJahcus roemerianus, Spartina patens, or Distichlis
spicata.

Distinguishing Features: The Low Subtype is digtisjed from the High Subtype by haviBgrrichia
frutescens as the dominant shrub, wiBaccharis halimifolia andlva frutescens scarce and/or confined
to higher microsites.

UPPER BEACH (NORTHERN SUBTYPE) G4G5
SynonymsCakile edentula ssp.edentula - Chamaesyce polygonifolia Sparse Vegetation
(CEGL004400).

Ecological Systems: Central Atlantic Coastal PBamdy Beach (CES203.064).

Concept: Type covers the sparsely vegetated astagén the unvegetated intertidal beach and the
foredunes. Subtype covers more northerly exampleseCakile edentula (Cakile edentula ssp.
edentula) dominates.

Distinguishing Features: Upper Beaches are disishga from Dune Grass by the absence of
significant cover ofJniola paniculata or of plants of other coastal communities. Itsixsed edge is the
portion of the beach where all vascular plantsadxsent. The Northern Subtype is distinguished by
being dominated b@akile edentula ssp.edentula rather tharCakile edentula ssp.harperi (= Cakile
harperi).

Comments: The two subtypes are included provisipnéhey reflect a distinction recognized in NVC,
and believed to correlate well with biogeographgwéver, the ranges of the two species (or
subspecies) dfakile appear to overlap substantially in North Carolih# not clear how the two
subtypes interact in the range of overlap. Thigygadranges from North Carolina northward to Maine.
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The communities covered by the Sand Flat type \netaded in this type in earlier drafts of th® 4
approximation, as well as in th& approximation, but are distinguished here.

UPPER BEACH (SOUTHERN SUBTYPE) G3
SynonymsCakile edentula ssp.harperi Sparse Vegetation (CEGL004401).
Ecological Systems: Southern Atlantic Coastal P&onthern Beach (CES203.535).

Concept: Subtype covers more southerly examplesre@akile harperi (Cakile edentula ssp.harperi)
dominates.

Distinguishing Features: The Southern Subtypessrdjuished by the dominance Ggkile harperi
rather tharCakile edentula s.s.

Comments: This subtype ranges from North Carobin@éorgia or Florida.

SAND FLAT G3
Synonyms Sesuvium portulacastrum - Atriplex spp. -Suaeda spp. Sparse Vegetation (CEGL004406).
Ecological Systems: Central Atlantic Coastal PBamdy Beach (CES203.064).

Concept: Type covers sparsely vegetated commuioitite extensive low-lying sand flats on the
accreting ends of barrier islands.

Distinguishing Features: Sand Flat communitiesdastnguished by occurrence on accreting sand flats

and by sparse vegetation containsguvium, Atriplex, andSuaeda. Incipient dunes dominated by
Uniola paniculata may be present, but substantial areas shouldgaeded as inclusions of Dune Grass.
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4™ Approximation names not matching 3 Approximation names

Most changes in thé"4Approximation are simple additions of subtypeghwiit any change in concept
at the type level. There are some minor changaanmes that should be readily recognizable. Thietab
lists 3% Approximation names where these are not apparentany cases, these are newly recognized
communities that were not explicitly covered in 8feApproximation, and the equivalent is a poorly
fitting concept. Are few newly discovered commuestare so distinctive that n& pproximation type

is reasonably equivalent.

4™ Approximation name

r%Approximation equivalent

High Elevation Birch Boulderfield
Cape Fear Valley Mixed Bluff Forest

Boulderfield Fate
no equivalemewly discovered

Low Mountain Pine Forest (Shortleaf Pine Subtypeg¢P-Oak/Heath
Low Mountain Pine Forest (Montane Pine SubtypegRiDak/Heath

Southern Mountain Pine—OQOak Forest
Southern Mountain Pine—Oak Woodland

Calcareous Oak—Walnut Forest

Montane Grape Opening
Mixed Moisture Hardpan Forest

Swamp Island Evergreen Forest
Montane Cliff (Acidic Subtype)
Montane CIiff (Mafic Subtype)
Montane Cliff (Calcareous Subtype)
Talus Vineland

Piedmont Cliff (Acidic Subtype)
Piedmont CIiff (Basic Subtype)
Coastal Plain Cliff

Granitic Flatrock Border Woodland
Low Elevation Acidic Glade

Low Elevation Basic Glade
Montane Red Cedar—Hardwood Woodland
Granitic Dome Basic Woodland
Acidic Shale Slope Woodland
Calcareous Shale Slope Woodland
Piedmont Acidic Glade

Piedmont Basic Glade
Xeric Piedmont Slope Woodland

Montane Oak—Hickmrest
Pine—Oak/Heath

Mesic Mixed Hardwoorkst (Montane
Calcareous Subtype)
no equivalent — newly diseae
Dry Oak—Hickory Fay&ry-Mesic Oak—
Hickory Forest
Coastal Fringe EsengForest
Montane Acidic Cliff
Montane Mafic Cliff
Montane Calcase0liff
High Elevation Rocky Summit, Montakadic
Cliff
Piedmont/CoastahiRlAcidic Cliff
Piedmont Mafic Clifiedmont Calcareous Cliff
Piedmont/Coastal Plain AcidikfiC
Granitic Flatrock
Low Elevation Rocky Surntnhow Elevation
Granitic Dome
Low Elevation Rocky Sumprhow Elevation
Granitic Dome
no equivaldntt-adopted beforé™
Approximation
Montane Oak—Hickorydsb, Basic Oak—
Hickory Forest
no equivalent — butpheld as “Dry Rocky Slope”
before 4' Approximation
no equivalent adyted as “Dry Rocky Slope”
before 4' Approximation
Low Elevation Rocky Summit
Low Elevation Rocky Summit
Dry Oak—Hickory Fares

206



4" Approximation Guide

Live Dune Barren

Stable Dune Barren

Maritime Vine Tangle

Calcareous Coastal Fringe Forest

Marsh Hammock
Coastal Fringe Shell Woodland

Dry Piedmont Longleaf Pine Forest
Sand Barren

Mesic Pine Savanna

Brownwater Levee Forest
Blackwater Levee/Bar Forest
Brownwater Bottomland Hardwoods

Blackwater Bottomland Hardwoods

Cypress—Gum Swamp (Intermediate Subtype)

Sandhill Streamhead Swamp

Riverine Floating Mat

Montane Floodplain Slough Forest
Piedmont Alluvial Forest
Piedmont/Mountain Levee Forest
Piedmont/Mountain Swamp Forest
Piedmont/Mountain Bottomland Forest
Piedmont/Mountain Canebrake
French Broad Valley Bog

Low Mountain Seepage Bog

High Elevation Boggy Seep

Rich Montane Seep

Piedmont Boggy Streamhead

Coastal Plain Seepage Bank
Pocosin Opening

Peatland Canebrake

Streamhead Canebrake

Wet Piedmont Longleaf Pine Forest
Sandy Pine Savanna

Wet Loamy Pine Savanna

Very Wet Loamy Pine Savanna
Northern Wet Pine Savanna

Small Depression Shrub Border
Coastal Plain Depression Swamp
Small Depression Drawdown Meadow
Floating Bog

Interdune Marsh

February 2012

Dune Grass
Maritime Dry Grassland
Maritime Dry Grassland
no equivalent adiopted before™
Approximation
Maritime Evergreen Forest
no equivalent — blopéed as Calcareous Coastal
Fringe Forest beforé™Approximation
Piedmont Longkiak Forest
Xeric Sandhill Scrub
Mesic Pine Flatwoods
Coastal Plain Levee F@Brstvnwater Subtype)
Coastal Plain Levees$tqBlackwater Subtype)
Coastal Plain Batemd Hardwoods (Brownwater
Subtype)
Coastal Plain &otand Hardwoods (Blackwater
Subtype)
Cypressw-Swuamp (Blackwater Subtype)
Coastal Plain Small @t&aamp (Blackwater
Subtype)
no equivalent
Montane Alluvialést
Piedmont/Low Mountain Allal Forest
Piedmont Levee Fores
Piedmont Swamp Fores
Piedmont Bottomd Forest
no equivalent
Southern Appalachian Bsguthern Subtype)
Southern Appalachian Bagithern Subtype)
High Elevation Seep
High Elevation Seep, Low Eleva8eep
no equivalent -- but tedidpefore 4th
Approximation
no equivalent
Low Pocosin
Pond Pine Woodland
Streamhead Pocosin
Piedmont Lorfgherae Forest
Pine Savanna
Pine Savanna
Pine Savanna
Pine Savanna
Small Depression POygipdress Savanna
Nonriverine Swanmpgto
Small DepressmmdP
no equivalent
Interdune Pond
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Estuarine Fringe Pine Forest (Loblolly Pine Subjypstuarine Fringe Loblolly Pine Forest
Estuarine Fringe Pine Forest (Pond Pine Subtypend Pine Woodland

Estuarine Beach Forest no equivalent

Freshwater Marsh Pool Tidal Freshwater Marsh

Tidal Red Cedar Forest no equivalent - but addéarbeth Approximation
Tidal Mud Flat no equivalent

Sand Flat Upper Beach
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